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AN IMPROVEMENT 
THAT SOON PAYS FOR ITSELF 


“Teme 


a 


bar Installing outlet seetion of Armco Perforated Pipe to drain soft spot on an Indiana highway. 
i» 


lL. Prevents changes in volume of soils. 


SUBDRAINAGE 
2. Prevents saturated subgrade. and elim 


IMPROVES HIGHWAY DESIGN inates changes in) supporting power. 
IN THREE WAYS 3. Prevents lateral movement- of -oil and 


thereby avoids collapse of pavements. 


@ If vou have stretehes of road that trouble is to drain the water out for themselves ina few vears. Prove 
break up. heave, or collapse every and keep it out. these facts to your own satisfaction 
spring, its a sure sign of a wet, un- In thousands of similar cases, by installing Armco Perforated 
stable subgrade. So naturally. the Armeo Perforated Iron Pipe has Pipe in the unstable areas requir 
only permanent way to stop the proved 100 per cent effective. More- ing attention now. For helpful i 

over, these installations have saved formation, address: Armeo (Culver! 


enough in road repair alone to pay Mfrs. Association, Middletown. | 


ARMCO PERFORATED PIPE 


A FR OO VC TT OKRIG(*vUATED AND DEVELOPED BY ARMCO ENGINEERS 
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IN THIS ISSUE 
THE READER will learn how: ANNUAL WATERWORKS 


Ray Goudey of the Los Angeles 
Water Department measures sun 
spots and radiation to help him de- Ti Wises. Deneine 
cide when to get busy in combatting 
taste- and odor-producing algae in Reader Comment 
his reservoirs, p. 981... 





Editorials 564 
Application of the Cross method 
ior analyzing flow in pipe lines pro- Looking at Today’s Problems Paut Hansen 566 
vided information for eliminating A 
weak spots in the Cincinnati and To- Efficient Distribution S« rvice oo 269 
ledo distribution systems, p. 569. . . R. E. MeDonnetyt & C. S. Tim anes 


Use of concrete box flumes in | Elevated Storage Aids Water Distribution 
filter plant construction makes pos- , soe wie, ao 
a ' Meeting Peak Demands lr. C. Forrest, Jr. 
sible the design of a dual purpose 
rructure which conveys water and 


Qo 


a Cross Connection Crimes Jorn IT. Connouiy 
serves as a wall element, p. 583... 


pote Meters in Minneapolis W. W. DeBerarn 578 
Fluoride removal costs may be 


siderably lowered by further de- Sunshine and Alga Control R. F. Goupry 581 
elopment of the magnestum oxide 
ss, p. O91... | Augusta’s New Filter Plant R. E. Irvin 


Current advances in well construc- Tamperproof Meter-Box Covers 
methods makes it possible to in- 


| gravel-wall packs around screens From Field and Office 
pths of 3,000 to 4,000 ft. and a e : ee 
nerease well capacity. p. 588... Wells and Water Supply J. G. Gorvon, Jr. 








techniques are being tested ||| Pump Hum in Pipes 
ipplied to treat and distribute : . os ; . 

more effectively and with || Facts About Fluorides . T. Dean & Evras Evvove 
‘er economy, p. 566... 4 r : : 
oF Revamping a Water Sysiem R. E. Lawrenct 
venworth, Kansas, tackled the b. ‘ ; ae 
m of rehabilitating a 50-year- Water Supply and Drainage in New Orleans 
ater system and gave it com- 
overhaul from management 
p. 594... 


New Aids to the Constructor Adv. page 


Construction Reports Adv. page 
1. Connolly of the Chicago 
of Health, in his role as cross- 
tion “detective” for the city, 
; ‘ . a 
s for health hazards in the THE COVER PICTURE—Laying 36-in. Pedlar River 
ition system, p. 575... water supply line to Lynchburg, Va. 
3 C.M. & E. Staff Photo 
eers gather data, draw graphs. 
‘s and—presto, they produce 
al design for a water system Number of copies of this issue printed: 33,437 
ll supply 400 g.p.d. per capita 
‘a pressure drop, p. 572. 
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@ Maximum use of natural light and ventilation 
is engineered into the new building illustrated by 
a combination of Truscon Commercial Projected 
Windows, Truscon Monumental Projected 
Windows (Series 15-P) and Truscon Continuous 
Top Hung Windows. @ The selection and arrange- 
ment of the three types of windows were care- 
fully planned to keep costs at a minimum while 
meeting the various requirements for continuous 
ventilation in all kinds of weather and for maxi- 


mum use of daylight in large areas of space. 


Architect and Engineer: S. Firestone. 


- 


Contractor: John B. Pike & Sons, Inc. 


@ Truscon’s window designers and engineers 
work in close cooperation with architects, 
builders and contractors with the objective of 
meeting all requirements efficiently and economi- 
cally. Truscon Window and Door Service is un- 
biased in its recommendations for Truscon can 
meet every specification. 

@ When YOU seek expert, unbiased cooperation 
to meet any type of steel window and door re- 
quirement, CALL TRUSCON! Complete catalogs 
available upon request. 
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as Spending 
Asked by President 


Roosevelt urges Congress to provide 


Asserting the need for increased 
purchasing power to meet the current 
business depression, President Roose- 
vell in a message to Congress April 14 
urged increased sums for relief to the 
unemployed and an increase of $1,462.-, 
000,000 over budget estimates for a 
new program of public works con- 
struction. First response to the Presi- 
dent's message came with the alloca- 
tion of $4,445,649 by PWA for 70 
school projects, the first PWA_ allot- 
ment in some months, and in a favor- 
able report by the House appropria- 
lions committee on an appropriation 
for flood control even larger than the 
President had asked. 

ly meet the immediate needs of the 
unemployed, the President urged ap- 
propriations to carry on the activities 
of existing relief agencies. He asked 
that $1,250,000,000 be appropriated for 

WPA to be used during the first 
even months of the coming fiscal 

For the Farm Security Adminis- 
ration he asked $175,000,000; for the 
mal Youth Administration $75,- 
000.000; and for the CEC, $50,000,- 
000 in addition to the previously 
budgeted amount of $230,000,000, in 


1 


to avoid a decrease in the num- 


t 


ler of camps. These latter appropria- 


ire to cover the full fiseal year. 
Public works 

lo finanee a renewal of public works 

pl ts, the President asked the ex- 

penditure of $430,000,000 and author- 


ization of loans of as much as $1,000,- 
000.000 to states and their subdivisions. 


He recommended that sponsors have 
the choice of financing projects either 
by previous PWA method of a 45 


per cent grant and a 55 per cent loan 
a 100 per cent loan without 


inte r 
President recommended _ that 
“ho joans or grants should be made 
state or local project which 
car be started in .six months of 
the date of the enabling legislation, 
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THEW EEK S EVENTS 
r Program 


$3,000,000.000 in loans, 
grants and relief to finance new program of public works 


and completed within a year or a year 


and a half from the commencement of 


Housing Authority 
amended to permit immediate con 
$300,000,000 
This would presumably be 
$500,000,000 
A. is now authorized to loan 


in addition to the 


$ 100,000,000 
» Bureau of Publie 
of the $100,000,000 previously budgeted 


appropriated to 


this calendar = 
appropriation 


and reclama- 
expended on projects 


mended for flood control 


a flood control expenditure 
$63,000,000. 
appropriations committee 


April 18 reported the non-military 


MAJOR NEWS 


Spending Program 


PWA Projects Ready 
Truck Weight Law 
Flood Control Increased 
Road Funds Increased 
Cement Bids Received 
Shasta Tunnel Bids 
Railroad Report 

New York Wage Rates 
Arkport Dam Wages 
Mississippi Floodways 





appropriation for the War Department 
with a total of $113,000,000 for flood 
control work, thus increasing — the 
budget figure by $50,000,000. 

In addition to these recommenda 
tions for relief and public works, the 
President announced his intention to 
“desterilize” about $1,400,000,000 — of 
Treasury gold and to have the Federal 
Reserve Board reduce reserve require 
ments by about $750,000,000. These 
plans have already been carried out. 
In addition to this credit expansion, 
the President expressed his approval 
of the recent aetion§ of Congress in 
authorizing = $1.500,000,000 of REC 
loans to private business, 


Vany PWA Projects Ready 
For New Program 
The Public Works Administration 


has a large reservoir of projects held 
over from previous programs which 
would make possible rapid allotment 
of money under a new program. Ap 
plications are on file already examined 
and approved, for about 2,800 projects 
calling for loans of $132.000,000) and 
grants of $443.000,000. The total cost 
of this construction is about $1.000,- 
000,000. These applications have been 
prepared on a 45-55 per cent basis. 

These are projects which were 
caught in an incomplete stage by the 
sudden cessation of the previous pro 
gram. Most of them are understood to 
he ready to start work within 60 to 90 
days, although a few may prove no 
longer suitable. 


Allotments approved 
Approval of twelve PWA allotment 


for schoolhouse construction was an 
momnces April 14. The allotments total 
$1,325,747, of which all are grants 
iil for one loan of $175,000. 

Four days later 58 more school 
projects were approved with allotments 
totaling $3,119,902. These projects also 
were taken from the list of applica- 
tions received by PWA and approved 
by its examining division before June 
29, 1937. The greater part of the allot- 
ments are for grants, only a_ few 
small loans being included, amounting 
to $175.500. PWA requires that the 
projects be substantially completed by 


July 1, 1939 


VIO 


ENR 


PICKWICK LANDING 


A RECENT VIEW of the TVA _ Pick- 
wick Landing dam on the Tennessee 
several of the spillway 


The 


River shows 


gates in position. power house 





Higher Truck Weight 
In South Carolina 


The drastic limitations on weight 
and width of trucks in South Carolina 
were moved toward revision April 14 
when the state House of Representa- 
tives passed a bill raising the limita- 
tions. The South Carolina truck regu- 
lations were held legal by the U. S. 
Supreme Court last February (EVR, 
Feb. 24, 1938, p. 284). 

Both houses of the state legislature 
passed identical bills relaxing the strin- 
gent regulations. The Senate measure, 
however, is far the House 
calendar. The House bill was passed 
measure 


dow n on 


as an amendment to another 
and is now before the Senate. 

Under this pending legislation, ve- 
hicle width is limited to 96 in. instead 
of the present 90 in. Total vehicle 
weight is limited to 40,000 Ib. with 
axle loads set at 8.000, 9,000 and 
16,000 Ib.. depending upon the type 
of tire. Trucks weighing more than 
20,000 Ib. are required to slow down 
to 20 miles per hour when meeting a 
vehicle from opposite direction. The 
height of a vehicle is limited to 12 ft. 
6 in. and the length to 35 ft. inelud- 
ing bumpers. 

State and county highway author- 
ities are authorized by the bill to re- 
duce load, weight, and speed limits 
on bridges and highways where it is 
considered to be necessary in the in- 
terests of safety. 

Other the bill 
require that new motor vehicles, trail- 


provisions of new 


NEWS OF THE WE 


and switchyard are in the background. 

Now in the final stage of construc- 
tion, the dam will be 113 ft. high and 
7,713 ft. long, and it will impound 


ers, or semi-trailers built after July 1 
must have service brakes on all four 
wheels. Auxiliary fuel tanks and tanks 
larger than 30 gal. are prohibited, and 
all vehicles more than 80 in. wide are 
required to carry two amber and two 
red clearance lights. Three lights are 
required if the vehicle is more than 
30 ft. long. 


More Flood Control Money 


In House Bill 


An increase of $50,000,000 
budget estimates for flood control is 
provided in the appropriations bill for 
non-military activities of the War De- 
partment which was reported on April 
18 by the House Appropriations Com- 
mittee. The bill covers expenditures 
during the fiscal year beginning 
July 1. 

A total of $113,000,000 is provided 
for flood control work, as compared 
with $105,000,000 for the current year. 
Of this sum, $31,000,000 is allotted to 
work on the Mississippi River and its 
tributaries and $82,000,000 to the gen- 
eral flood control program. An increase 
over budget estimates is also provided 
in the allotment for rivers and _har- 
bors of $94,300,000. This compares 
with a budget figure of $70,300,000, 
but it is less than the $128,000,000 
which was appropriated for 1938. 

The money is not earmarked for spe- 
cific projects. It will be apportioned 
among authorized projects by the Chief 
of Engineers. 


over 


DAM NEARS COMPLETION 


807,000 acre-ft. in a reservoir reachins 
50 miles up the river to the navigatio 
lock at the lower end of Florence Cana 
below Wilson Dam. 


Increased Road Funds 
Passed by House 


The House of Representatives on 
April 19 amended the Department of 
Agriculture appropriation bill for the 
fiscal year 1938-1939 so as to i 
crease funds for road 
and then passed the bill. Federal-aid 
payments were jumped from $63.000.- 
000 to $125.000,000; other 
tions of road construction and 
crossing elimination funds were also 
increased to raise the total appropria- 
tion from $100,000,000 to $201.500,000. 

The action of the House Appropri- 
ation Committee last week in cutting 
nearly in half the provision for federal 
aid in the Department of Agriculture 
appropriation bill (ENR, April li. 
1938, p. 521) was not motivated. it i 
understood, by a desire to reduce road 
funds but arose from a _ matter 
course acceptance of budget figures 


construction, 


classifica- 


grade 


Last Committeeman Named 
For TVA Investigation 


The last vacancy on the joint con: 
gressional committee to investigate 
TVA was filled April 19 when Vice- 
President Garner appointed Senator 
Davis of Pennsylvania. Althoug! 
ator Davis had previously express 
unwillingness to serve, it is understood 
that he has agreed to accept the assign- 
ment. He and Senator Frazier of Nort! 
Dakota will constitute the Republican 
representation on the Senate sid: 


Sen: 
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THE CURRENT TREND 





This week’s news of contract volume and construction cost factors 





Highway Volume Up 


Highways gain 38 per cent over year ago, aid in boosting 
construction awards 19 per cent above 1937 


Highway lettings for 15 weeks of 
1938 total $113,400,000, a 38 per cent 
gain over the $82,300,000 reported for 
the corresponding period in 1937 by 
Engineering News-Record 

Monthly statistics available through 
March, 1938, show all sections of the 
nation participating in the increase 
over last year, with New England re- 
cording a 73 per cent gain; Middle 
Atlantic, 59 per cent; South, 86 per 
cent; Middle West, 21 per cent; West 
of Mississippi, 13 per cent; and Far 
West, 85 per cent. 


HIGHWAY CONSTRUCTION 
VOLUME 


500 
Cumulative 


400 


Millions of Dollars- fFNVR 


F 
JFMAMJJAS ON D 


Highway lettings in New York State 
total $10,354,000 for the three months 
of 1938, 58 per cent above 1937; let- 
tings in Ohio, $7,143,000, are up 186 
per cent; in Washington, $5,374,000, 
up 269 per cent. Highway volume in 
Illinois, $9,513,000, and Texas, $4.- 
928.000, are 12 and 39 per cent lower, 
respectively, than a year ago. 


Construction volume up 


Engineering construction awards for 
the 15 weeks of 1938, $777,709,000, are 
19 per cent above the ENR reported 
volume for the corresponding 1937 
period. Private eonstruction, at $356.- 
801.000, is 9 per cent higher, and pub- 
lic construction, at $420,908,000, is 30 
per cent higher than a year ago. 

Federal awards, $86,405,000, and 
state and municipal awards, $334,503,- 
000, are 56 and 24 per cent higher, 
respectively, than last year. 





The private gain over 1937 is due 
entirely to a 147 per cent increase in 
commercial building volume, while the 
public construction gain is due to a 
38 per cent increase in highway let- 
tings, a 16 per cent increase in sewer- 
age awards; a 201 per cent increase in 
earthwork and drainage volume, and a 
35 per cent increase in public building 
projects. 


Business Briefs 


INDEX OF SHIPMENTS of construction 
materials for February stands at 45, 
unchanged from January, but 24 per 
cent below February, 1937, as reported 
by National Resources Committee of 
the PWA. 


EMPLOYMENT IN PRODUCTION of six 
major construction materials based on 
1923-1925=100, is 47.2 for February, 
unchanged from January, but 20 per 
cent under February, 1937, according 
to National Resources Committee of 


the PWA. 


AMERICAN APPRAISAL COMPANY build- 
ing cost index for February, 183, is 
unchanged from January, but is 5 per 
cent above the 174 reported in Febru- 
ary 1937. 


TERRA COTTA ORDERS for Februarv, 
1,136 short tons, are 27 per cent above 
the 893 tons for January, but 69 per 
cent below the 3,645 tons reported in 
February, 1937 by the Bureau of the 
Census. 


PREPARED ROOFING SHIPMENTS total 
2,286,730 squares for February, an 
increase of 25 per cent from January, 
but a decrease of 36 per cent from the 
shipments in February, 1937, as re- 
ported by the Bureau of the Census. 


COMMON BRICK SHIPMENTS amount 
to 88,366,000 brick in January, 1938, 
24.3 per cent below the December, 1937 
figure according to the Bureau of the 
Census. Face brick shipments, 26,313,- 
000, are 9.9 per cent lower; vitrified 
paving brick, 2,537,000, are 12 per cent 
lower; and hollow building tile ship- 
ments for January, 48,107 tons, are 
10.1 per cent under December, 1937. 
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THIS WEEK’S FIGURES 


(Thousands of Dollars) 


CONTRACTS 
Week Ending 
Apr. 22 Apr. 14 Apr. 21 
1037 1038 1038 
POGCPEL 6... ccc ces $3,500 $4,393 $1490 
State & Municipal 20.387 21,468 24,170 


Total public..... $23,887 $25,861 $25,660 

Total private.... 20,421 58,512 13,770 

TOPAEM: 2.0020. $44,308 $79,373 $39,430 
Cumulative 

1938 (16 WEEKS). ccc ccus $817,130 

1937 (16 weeks).......... $695,753 


Note: Minimum size projects included 
are: Waterworks and waterways projects, 
$15,000; other public works $25,000; indus 
trial buildings, $40,000; other buildings, 
$150,000, 


NEW PRODUCTIVE CAPITAL 


Cumulative 


1937 1038 

16 Wk. 16 Wk. 

NON-FEDERAL ...... $474,667 $377,345 
State & mun. bonds. 174,652 198, 5307 
Corporate securities.. 224.024 100,650 
PWA loans, grants... 46,852 —1,0014 
i gg = See 209,139 62,420 
Us POD desicae eencee 16,836 


PEM AE: ss dccissceesss $86,532 
TOTAL CAPITAL... $474,667 $468,877 
+ Represents transfer from federal to 
private investment financing through sale 
by RFC of PWA bonds. 


ENR INDEX NUMBERS 


Index Base 1913 1926 
Construction Cost (Apr.).... 237.95 114.38 
Building Cost (Apr.)...... -- 198.21 107.15 
Construction Volume (Mar.).. 188 82 


CONCRETE PAVEMENT YARDAGE awards 
for March are 24 per cent under 
March, 1937, as reported by the Port- 
land Cement Association. Road yard- 
age is 36.5 per cent lower; street 
yardage is up 14 per cent; and alley 
yardage is up 116 per cent. Cumulative 
yardage awards for the three months 
of 1938 are 32 per cent below 1937. 
Reported totals are: 

Square Vards Awarded 


March 1938 1937 
1938 3 months 3 months 
Roads ....1,630,401 4,208,050 6,855,597 
Streets .. 864,742 1,848,961 2,211,274 
Alleys .... 63,472 


108,966 41,359 


Total. ...2,558,615 6,165,977 9,108,230 





55 


First Cement Bids 
On New Basis 


Procurement Division receives 
bids to furnish all 
cement for four months 


government 


On April 15 the Procurement Divi- 
sion of the Treasury Department 
opened bids for the first time under 
the new system by which the federal 
government is attempting to centralize 
cement purchases for all agencies of 
the federal government by procuring 
open contracts for four months on an 
f.o.b. mill basis with producers in all 
parts of the country. 

Bids were submitted by 24 com- 
panies (many for more than one mill) 
offering to supply a total of over 
7,500,000 barrels of cement at prices 
ranging from a low of $1.30 to a high 
of $2.29 per barrel (on a_ carload 
basis, unsacked). Inasmuch as _ the 
total government requirements for the 
period are estimated at about 3.000.- 
000 bbl., this would appear to offer 
an ample supply. Analysis of the bids, 
however, indicated that real competi- 
tion took place only in the Great Lakes 
Pacific Coast areas, while there 
large sections of the country 
from which no offers were received. 

Bidding was negligible in New Eng- 
land, the Atlantic seaboard states, and 
the region between the Mississippi 
River and the Rocky Mountains. A 
complete tabulation of the potential 
of supply, the maximum 
amount offered by each, and the price 
in carload lots, unsacked, are given 
in the attached table. 
officially stated that bids 
would only be received f.o.b. a manu- 
facturing plant. However, at a num- 
ber of the points listed in the table 
there are no manufacturing plants ex- 


and 
were 


sources 


It was 


cept those owned by companies not 
bidding. It that bids 
f.o.b. been ac- 
cepted. 

Bids were also asked on high-early- 
strength, moderate-heat, and sulphate- 
resisting cements, but the returns in 
these 
satisfactory, only a few scattered bids 
being received. 


would appear 


storage point have 


classifications were even less 


Some refuse to bid 


Eight major producers—Universal- 
Atlas, Lehigh, Lone Star, West Penn. 
Nazareth, North American, Penn- 
Dixie, and Alpha—declined to submit 
any bids upon the new basis. AlI- 
though the government has refused to 
make the letters public, it is under- 
stood that most of these companies 
submitted, in writing, their reasons for 
refusing to participate. 

The government’s action in calling 
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for bids on the new basis is the re- 
sult of dissatisfaction with the basing- 
point system of pricing that has 
hitherto obtained in the cement in- 
dustry. The industry has always con- 
tended that the only way in which 
competition can be assured is by 
quoting delivered prices. Because vari- 
ous brands of cement all meet certain 
specifications, the industry argues that 
quoting f.o.b. mill prices would soon 
result in a monopoly for each mill in 
its particular area, to the detriment of 
the industry and the public. 

The new plan, it is pointed out, rec- 
ognizes that the point of use is the 
real point of competition because, al- 
though the government asks for bids 
in 63 zones and sub-zones where mills 
are located, it expects to allocate or- 
ders without regard to such divisions, 
getting its supply for a particular job 
from that mill whose f.o.b. price plus 
transportation cost will total the least. 
Furthermore, the government does not 
promise to buy a single barrel from 
a successful bidder, but wants what 
amounts to an option for the four- 
month period that will permit it to 
buy as much or as little cement at the 
bid price as may prove convenient to 
it. Under such circumstances it would 
seem to be impossible to schedule pro- 
duction with any degree of certainty. 
and costs of production and storage 
would be highly uncertain. 


Protests likely 

situation in the 
manufacturers of 
other materials utilized in building 
construction, such as lumber. paint, 
and brick, are preparing a protest to 
the Procurement Division. 

Another point at issue in the new 
plan is the provision that contractors 
on government-financed public works 
projects shall be permitted to pur- 
their cement requirements on 
the same basis as the government it- 
self. General utilization of this priv- 
ilege would short-circuit many 
now made through established local 
dealers and would disrupt present 
methods of cement distribution. 


Alarmed at the 
cement industry, 


chase 


sales 


WHERE THE GOVERNMENT CAN BUY 
NORMAL PORTLAND CEMENT 
Prices given are per barrel in carload 
lots, unsacked unless otherwise noted. 
Most bidders also offered to deliver in 

sacks at a slight differential. 

Amount Price 

New York 
Buffalo 
Oswego 

New Jersey 
New Village 

Pennsylvania 
Evansville ; .. 125,000 1.6 
West Conshohocken 125,000 

Ohio 
Cleveland 
Toledo 

Michigan 
Wyandotte 
Bay City 
Detroit 
Detroit 


400,000 $1.5 
1 


wo 
200,000 6: 


200,000 a 


200,000 
200,000 


300,000 
200,000 
400,000 
100,000 


THE WE 
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200,000 
150,000 
400,000 
200,000 


Muskegon 

Petoskey 

Alpena 

Saginaw 
Wisconsin 

Milwaukee 

Milwaukee 

Milwaukee 

Green Bay 

Duluth 
Illinois 

Chicago ... se 

Chicago 100,000 

La Salle * 
Missouri 

Cape Girardeau os see 

ee aa te 
Iowa 

Mason 
Tennessee 

Memphis a oe 
Indiana 

Speed 
Kentucky 

Kosmasdale 
Georgia 

Rockmont 
Teras 

El Paso 
Wyoming 

Laramie 
Washington 

Irwin 

Concrete 

Seattle 

Grotto 

Billingham 
California 

Calavaras County 

Redwood Harbor 

Cowell os 

Colton 

Victorville 

Monolith 

Crestmore 

Los Angeles 

*In paper bags. 

** Combined bid 
56.250 nor more 
these three points. 

*** Combined bid covering not 
19.750 nor more than 81,250 | 
these three points. 


300,000 
100,000 
* 


80,000 
400,000 


City Unstated 


240,000 
100,000 
200,000 
200,000 

70,000 


25,000 
200,000 
150,000 

40,000 

20,000 


200,000 
340,000 
90,000 
800,000 
200.000 
480,000 
400,000 
60,000 


covering not 
than 93,750 


6 Per Cent Utility Profit 
Held Sufficient 


Under economic conditions. 
6 per cent on its investment is 
return for a public utility to re 

it was held by the U. S. Circuit ‘ 

of Appeals for the eighth ci 

in an opinion handed down Apri! 
The opinion denied an appeal 
Arkansas-Louisiana Gas Co. ot 
arkana, Ark., which had sought 
crease in gas rates. 

The company appealed from 
eral district court decision which 
disallowed an order for a decrea 
rates but refused to grant th: 
pany’s request for an_ increase. 
company contended that it w 
titled to a return of 10 per cent on 
production facilities and 8 per cent 
on transportation and distribution fa- 
cilities. The appeals court held a 6 per 
cent return not confiscatory. 

The appeals court opinion quoted 
Chief Justice Hughes of the U. 5. Su- 
preme Court, who wrote that a public 
utility is entitled to rates which will 
permit it to earn a return equal ty that 
from other investments attended by 
the same risks and uncertainties but 
has no right to profits such as are 
realized or anticipated in highly profit- 
able or speculative ventures. 


present 
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WORLDS FAIR RISES 


QO ve YEAR before the opening date 
of the New York Worlds Fair, Apr. 
30, 1939, construction of many major 
buildings is well under way. This air 
view, looking north with Horace Hard- 
ing Boulevard in the foreground, shows 
construction in the central part of the 
grounds. To the left, bordering on 
Grand Central Parkway, is the New 
York City building, the Business Ad- 


River and Harbor Projects 
Authorized in Bill 


Authorization of 39 new river and 
harbor improvement projects with a 
total cost of $33,903.850 is contem- 
plated in a new omnibus bill reported 
April 19 by the House committee on 
rivers and harbors. All projects in- 
cluded in the bill have been approved 
by the War Department. 

The largest project included is a 
proposal to widen and deepen the 
Delaware River between Philadelphia 
and the sea to accommodate new 
naval vessels to be built at the Phila- 
delphia Navy Yard. 


* os . 


Falls View Bridge 
Sinks in River 


Nearly three months after it was 
wrecked by an ice jam in the Niagara 
River, the Falls View Bridge at Ni- 
agara Falls, N. Y., broke through the 
ice and sank to the bottom of the 
river on April 13. The bridge fell un- 
der the pressure of an ice jam on 
Jan. 27, and since that time has been 
lying on the ice. 


OUT OF 
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Rudy Arnold Photo 


FLUSHING MEADOWS SWAMP 


ministration building and the Fair 
headquarters. Prominent in the center 
are the Welfare and Production ex- 
hibition buildings. The Trylon and 
Perisphere, marking the Fair theme, 
are being built just to the left of these 
center structures. In the foreground 
foundations are being built for the 
amphitheatre that will face the arti- 
ficial lake in the right foreground. 


Design of Bridges Changed 
On Merritt Parkway 


Changes in plans for the construc- 
tion of bridges along the Merritt Park- 


way in Connecticut have been an- 
nounced by Highway Commissioner 
Macdonald. In accordance with the 
recommendations made by Charles J. 
Bennett, who investigated the parkway 
at the request of the governor (ENR, 
March 31, 1938, p. 451), the width of 
the three bridges that carry the park- 
way over highways in Fairfield and 
Westport, Conn., will be increased 
about 10 ft. Bids were received on 
these bridges several weeks ago. A 
separation strip about 8 ft. wide will 
be carried over the bridges, and the 
bridges will also carry a strip on the 
outside of each traveled lane, thus 
providing a shoulder for the highway. 

Where the parkway is carried under 
bridges yet to be built, the spans will 
be 70 to 75 ft., about 10 ft. greater 
than have been used in the past. Two 
bridges, in Greenwich and Stamford, 
will cross the parkway with a span of 
85 ft., so that both lanes will continue 
straight under the bridge without cen- 
verging. 
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Tunnel Bids In 


For Shasta Dam 


Elever. bids received on tunnel 


for railroad relocation and river 


diversion 


Apparent low bid on the railread 
relocation and river diversion tunnel at 
Shasta Dam, part of the Central Valley 
project in California, was submitted by 
Colonial Construction Co. of Spokane. 
Its bid was $426,000. Bates & Rogers 
Construction Corp. of Oakland was sec- 
ond with a bid of $484,000, and the 
eleven bids received ranged to a high 
of $640,000 offered by Clyde W. Wood 
of Los Angeles. 

The 1,820-ft. tunnel will be used to 
carry Southern Pacific R.R. traffic 
through the west abutment of the dam 
site in the Sacramento 
while work proceeds in the canyon on 
the dam foundations. Later, when a 
new 30-mile railroad line around the 
reservoir site is completed, the tunnel 
will be used to divert the flow of the 
Sacramento River during the 
stage of dam construction. 


River canyon 


second 


Reclamation commissioner Page an- 
nounced last week that substantial 
agreement had been reached on nearly 
all phases of the Central Valley proj- 
ect problems involving the Shasta rail- 
road relocation, water rights in the 
San Joaquin River, and rights-of-way 
in the Friant division. Agreement has 
been reached on all principal points 
with the Southern Pacific in regard to 
railroad relocation. The government, 
Page said, will perform the work of 
excavating, grading, tunneling, and 
bridge building for the new 30-mile 
line. The railroad will lay track and 
install signal systems and be reim- 
bursed for this work on a cost basis. 

Negotiations to purchase water rights 
from Miller & Lux at the appraised 
price of $2,450,000, 
pleted, and tentative 
been reached which 
lead to action with 
interests with rights 


are nearly com- 
agreements have 
are expected to 
respect to other 
on San Joaquin. 


Time Extension Asked 
For Buffalo Sewer 


The Buffalo Sewer Authority, of 
Buffalo, N. Y., voted on April 14 to 
ask PWA for an extension of time 
until Dec. 31 of this year to complete 
the $15,000,000 Buffalo sewer project. 
Under the original contract the work 
was scheduled for completion July 1. 

Although the project is 95 per cent 
complete and it will be possible to 
begin operations on the scheduled 
date, additional time is required for 
a considerable amount of minor work. 
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Railroad Problems 


Passed to Congress 


President sends special report 
on railroads to Congress without 


his endorsement 


President Roosevelt, on 


passed to 


April 11, 
Congress without specific 
recommendations proposals for improv- 
ing the present condition of the rail- 
roads made to him by a special com- 
mittee of three members of the Inter- 
state Commerce Commission, With the 
and the report 


were letters commenting on the report 


President’s message 
prepared by the President’s advisors on 
financial, legal and labor matters. 


Changes proposed 
The committee, consisting of Chair- 
man Splawn of the LC.C. and commis- 
sioners Mahaffie and Eastman, divided 
two parts, 
measures for relief and 
those related to long-range planning. 


its recommendations into 


immediate 


The former are largely financial and 
have to do with keeping railroads out 
of bankruptcy or with speeding the 
reorganization of those that are now in 
the hands of receivers. The committee 
would have the government make 
$300.000,000 available for the purchase 
of railroad equipment and would have 
the R.FLC. loan money to the railroads 
for bond-interest payments without the 
L.C.C. certificate that is now required. 
It would abandon the practice of giv- 
rates on 


ing the government reduced 


Jand-grant railroads. 
On long-range planning, the 
mittee proposes setting up a_ Federal 
Transportation Authority with a life 


of from two to seven years to plan for 


com- 


and promote consolidation and coordi- 


nation of railroads and to develop 
means of eliminating waste. The au- 
thority would be instructed to study 
other with a 
to eliminating wasteful competition. It 
report on the extent to 


transport are 


forms of transport view 
would 


other 


also 
which forms of 
subsidized. 

The committee proposes broadening 
the powers of the LC.C. with respect 
to pooling of earnings and traffic. The 
so-called “consolidation plan” now in 
the Interstate Commerce Act would be 
eliminated and in its place the LC.C. 
would be given power to approve such 
unification as it found to be in public 
interest. 


New federal department 


The committee states that the logical 
outcome of setting up a transportation 
authority and expanding the powers of 
the LC.C. would be the establishment 
of a new federal department to take 
relating to rail, 


over all functions 


ENR 
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NEW CEMENT PLANT OPENED 


S aw TO BE the only cement plant 
built in the United States during the 
past year, the new Houston plant of 
the Gulf Portland Cement Co. got into 
production early this month. 

The half million dollar plant will 
have a daily capacity of 840 barrels. 
It will manufacture standard portland 
cement. 


water, air and road transport now 
exercised by several federal agencies. 
On this point the President disagrees. 
He would separate executive functions 
from quasi-judicial, putting the former 
in one of the existing departments and 
leaving the latter to the LCC. 


Rate change disapproved 


Since the President sent his message 
to Congress the Interstate Commerce 
Commission rejected the plea of the 
eastern railroads for an increase of one 
half cent in the passenger rates. The 
railroads estimated that the 
would have increased their income by 
about $30,000,000. In dissent from the 
majority opinion commissioners FEast- 
man and Mahaffie, both members of 
the President’s special committee, took 
the view that if the railroad managers 
are willing to take the risk of driving 
away traffic by increasing rates, the 
I.C.C. should not overrule them. 


increase 


Oregon Power District 
Defeated by V oters 


Public ownership and operation of 
power distribution facilities in a sec- 
tion of Oregon was defeated April 8 
when voters in the proposed seven- 
county public utility district turned 
down the proposal to create the dis- 
trict by a vote of about 13,000 to 
21,000. 


April 21, | 


New York City Raises 
Contract Wage Rates 

The wage rate schedule which 
tractors contracts from 


city of New York must maintain 
been 


holding 


under 
regulations announced April 12 by 


sharply increased 
city controller. City law require. 
controller to determine prevailing \ 
rates in the city and to draw u 
schedule on that basis. The new sc! 
result of 1! 
reflects act 
contracts,” 


ule “which is the 
months’ study 
conditions in existing 
controller said. 

On 87 


rates are 


classifications the exist 
28 ot 


classifications the rate is increased 


continued and in 
only one case, that of decorative «| 
workers, is the schedule lowered, ho 
wages in this classification 
duced to $1.50 from the 
figure of $1.65, 

The following table shows typ 


being 


pre Vi 


changes in hourly rates in those sc} 
ules which were increased: 


New 
riute 
Electricians $2.00 $15 
Engineer (operating) 
Asphalt plants 
Compressor, stationary. 
Concrete paving mixer... 
Hoisting engine “— 
Locomotive (Diesel and 
gas over 10 tons)... 
Plumbers 
Miner drill 
Engineers 
Glazier 
Machinists 
Millwrights 
Mosaie and 
workers. 
ile layers 


yeu 


runners 
(hoisting) 


Terrazzo 


New TVA Test Asked 
In Supreme Court 


A new test of the constitution 
of the Tennessee Valley Authority 
asked of the U. S. Supreme Court 
April 18 when eighteen utility 
panies located in the vicinity o! 
TVA area appealed the recent deci 
of a three-judge federal district « 
upholding the agency. They ch 
that TVA activities violate the co 
tution in numerous ways and thr 
irreparable injury to all privat! 
owned utilities which are operatin 
the area. 

Because of the magnitude of th: 
it is doubtful whether a decision 
be rendered during the present s« 
of the court. It is estimated that 
record of the lower court’s ac! 
which must be printed, will tota 
most 10,000 in additio: 
thousands of maps, rate schedules 
other exhibits. The present 
of the court calls for final oral 
ments on May 2 and for adjourn: 
by about June 1. 


pages 
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Revised Wage Scales 
Delay Arkport Dam Bids 


Opening of bids for the Arkport Dam 

the Canisteo River near Hornell, 
\. Y., was postponed from Apr. 15 to 
\pr. 20 by the U. S. District Engineer 

Binghamton when the federal de- 
partment of labor decided to revise the 
cale of wages certified as “prevail- 
ine” for the work which was under- 
taken last winter. 

\t that time bids were contemplated 
for the spillway and diversion tunnel 
only, and the dam was to be let later 
as another contract. However, plans 
were revised to include the whole 
project in one contract to be awarded 
under bids to be opened April 15. Two 
days prior to the opening the army en- 
gineers received from the department 
of labor a new set of wage scales av- 
eraging about 15 per cent higher than 
the previous rates. A postponement 
of the opening was therefore necessary. 
Arkport Dam is the first of a series 
planned for flood control on the Sus- 
quehanna and its tributaries in south- 
ern New York. It will contain 850,000 
cu. yd. of rolled earth fill. 

Following are the old and new rates 
as certified by the labor department 
as prevailing and therefore to be con- 
sidered as minimums to be paid under 
the contract. 


LRKPORT DAM LABOR RATES 
New Old 
Rates Rates 
Welder (a sabrr@ecssrencs Seine §1:00 
Blacksmith ....... rae, 1.00 
Compressor oper. (160 ft. or 
under) éwae re 75 75 
Compressor oper. (over 160 
ft.) as es ce sees 1.00 75 
Batcher plant oper......... arr) aii) 
] Idoser oper........ 65 65 
CAPPORUOP cc cicvens 1.00 1.00 
Cement finishers tale es 1.375 ws 
Cement finisher asst. a’ 65 5 
CeaMe OOORii sous ccaes ince EOS 2.000 
Concrete mixer oper. (under 
148) ‘ o< be 1.00 60 
Concrete mixer oper. (14S or 
VOC) saaeaescusews 1.375 1.00 
CIAO GOON, 4 cv ecne ance 1.875 1.125 
Dragline oper, eeu 1.3875 1.125 
Klectriclan’s helper ..... 60 
I trician Dawes wees 1.00 90 
Hand rock driller ........ 75 to 
or, common : oes 50 50 
I ir, concrete puddler 60 60 
hanie (heavy equipment) 1.00 1.00 
r Su vou 75 75 
GPiVGl O08. 4 caciaawe 1.375 1.125 
Pp oper. (portable) .... 75 Oo 
Powder man (blaster)... 75 75 
I ee a eee 1.35 1.25 
ROR Swavxes 1.375 1.125 
C08 CNR cass ws i 65 65 
eke ee ee ae 05 oOo 


State Held Responsible 
For Road Obstruction 


(he Connecticut highway  depart- 
it commission was held liable for 
nages caused to a truck when it 
lided with a privately owned stair- 

the bottom step of which pro- 


NR 
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jected onto the shoulder of a state 
highway. The Connecticut superior 
court awarded damages of about 


$1,000 to Short Line Associates, Inc., 


and held that the abutting property 
owner was not liable. The court held 
that the obstruction had been in the 


highway long enough for the highway 
commissioner to have notice of its ex- 
istence. 

The steps were located on an 18-ft. 
concrete Berlin, Conn. The 
bottom step projected over the edge of 


road in 


a 4 ft. oiled shoulder. The accident oc- 
curred in June, 1934. 


Congress Will Act Soon 
On Fort Peck Power 


Congressional action on a_ pending 
bill providing for power development 
at the Fort Peck Dam project on the 
Missouri River before adjournment 
was pledged by House leaders on April 
18. Rep. O'Connell of Montana forced 
the issue by objecting to a proposal 
the bill over without 
when it came up on the calendar. Ma- 
jority leader Rayburn thereupon as- 
sured Rep. O'Connell that the bill 
would be brought up later, under sus- 


to pass action 


pension of the rules if necessary, in 
order to reach a vote before adjourn- 
ment. 

The bill would authorize the develop- 
and utilization of 
power at the Fort Peck Dam, with an 
ultimate 105.000 
estimated about 
$6,750,000, development to proceed as 
rapidly as a market for the power can 
be assured. 


ment hydro-electric 


installation of about 


kw., at an cost of 


Court Asked to Pass 
On PWA Power Loans 


The Tennessee Electric Power Co. 
on April 15 asked the U. S. Su- 
preme Court to review a lower court 


decision refusing to enjoin a $4,330,- 
000 PWA loan and grant to the city 
of Chattanooga, Tenn., for the 
struction of a municipal electric §sys- 
tem. The three-judge district court dis- 
missed the suit on the ground that the 
validity of the allotment was _ estab- 
lished by the Supreme Court decision 
handed down early this year in the 
Alabama Power Co. and Duke Power 
Co. cases. 


con- 


In appealing the decision to the 
U. S. Supreme Court, the Tennessee 
Electric Power Co. claims that the 
franchise under which it now serves 


the Chattanooga area differs materially 
from those in the previous case. The 
company’s energy is derived from the 
Hale’s Bar Dam, chartered in 1906 by 
Congress. 


WEE K 
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Separating Floodways 
Is Recommended 


Senate committee approves 
separate construction of Morganza 


and Eudora floodw ays 


(A proposal to change the present 
law so as to release the recommended 


Morganza floodway from the provision 


that links its construction with that 
of the Eudora floodway has been re- 
ported favorably by the Senate Com- 


mittee on Commerce. The amendment 
to the flood control act also 
allow the Chief of Engineers full dis- 
level at 


floodway 


would 
cretion in’ determining the 
which the would 
discharge. The present law. prescribes 


that it must not be used until a stage 


Morganza 


of forty-nine feet is reached on the 
Angola gage. 
Interests in the Yazoo basin are 


opposing the amendment actively. They 
think their 
diversion at 


only hope of securing a 
Eudora is to continue the 
requirement that there be two floodways 
This is characterized by the 
Louisiana interests as the use of Mor- 
ganza as a club 
the path of the Eudora floodway who 


refuse to sell flowage easements. 


or none, 


over landowners in 


Mississippians claim, and Major 
General Julian L. Schley, the Chief of 
Engineers, agrees with them, that an- 


other flood of the volume of that of 


1927 (2,400,000 see.-ft.) cannot be 
carried between the levees from the 
Arkansas River to Red River. Brig. 
General Harley B. Ferguson’s . state- 


2.600.000 see.-ft. 
between the when Mor 
built bottle-neck at 
Natchez widened was characterized by 


ment that could be 


carried levees 
ganza is and the 
Gen. Schley as a more optimistic es- 
timate than any other member of the 
corps would make. He admitted that 
the need for protecting the Atchafalaya 
basin is more urgent than the need in 
the middle sector. 

The necessary flowage options have 
been secured for the Morganza diver- 
sion. It could be completed with the 
expenditure of $20,000,000 by the end 
of the year, Gen. Schley testified. In 
answer to questions by members of the 
committee, Gen. Schley said construe- 
tion of the Morganza floodway would 
help Louisiana greatly and would not 
harm Mississippi. Mississippi witnesses 
asked that the government condemn the 
necessary land and proceed with the 
Eudora along such structural lines as 
the army engineers determine. 

The Senate is expected to pass the 
amendments reported out by the com- 
merce committee. The legislation, which 
has the approval of the Chief of En- 


gineers, faces difficulties in the House. 
————————ooEEEeeee 


New continued on page 597 
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COMMENT and DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Simplify Concrete 
Column Formulas 


Sir: Your issue of March 3 
noted that the American Concrete 
Institute proposed. among other 
things, further changes in the column 
formula for eccentrically loaded col- 
umns. Let us hope that this results 
in a simplification of the present 
monstrosity to a workable formula 
for design purposes. The present 
formula may fit perfectly with test 
results and theoretical analysis, but 
is such hairsplitting consistent with 
the approximation in the assumptions 
as to loads and properties of the 
materials? Such a formula is a won- 
derful mental exercise and is valuable 
in the classroom, but in the design 
cfice — “Aw, hell, let’s make a steel 
frame job out of it!” 

Another thing: In the ordinary 
building frame, where the maximum 
column moments occur at the floor 
levels where there is lateral support, 
is there any reason why the maxi- 
mum concrete stress in the columns 
should not run as high as the allow- 
able stress in continuous beams of 
the same grade of concrete? 


Bruce M. Dack 
Sacramento, March 8, 1938 


Getting the Best 


Sir: In connection with the pres- 
ent and past era of new building of 
bridges and theatres in the United 
States, permit me to draw attention 
to the arrangement existing in many 
other countries. This scheme elimi- 
nates errors in judgment and design, 
and permits the choosing of the best 
structure. 

A special jury of prominent en- 
gineers and architects is appointed 
through the initiative of interested 
groups and under the auspices of 
engineering societies and universities 
and with the help of representatives 
of the leading technical periodicals 
in the field. 

This commission publishes out- 
lines of competitions for the new 
buildings, establishes the prizes in 
their graded order and fixes the 
terms for presentation of designs to 


the jury. In a year or so, the jury 
publishes its findings in the technical 
periodicals, and sometimes in the 
daily press. 

This method has the following 
advantages: A great deal of the 
casual choosing of type of location 
and design of structure is avoided; a 
jury composed of really best authori- 
ties excludes the errors; many un- 
known American and foreign 
geniuses get a chance. A population 
which spends hundreds of millions 
in building can certainly afford a 
few hundreds of thousands of dollars 
for organizing a jury and for the 
prizes. 

For example, by approximate esti- 
mate made in 1928 showed that such 
an arrangement for choosing a de- 
sign and location for a new Hudson 
River bridge within the city limits 
and a new Metropolitan Opera House 
would be about $250,000. 

A price awarding jury for smaller 
project like Niagara Falls Bridge 
for instance, would cost still less. 


ALexis Count DE LANzy 
Brooklyn, N. Y. 


Elevated Highway Designs 


Sir: Reflecting upon the recent 
elevated highway competition, I 
would like to submit the following 
comment, which might be of interest 
to the readers of the Engineering 
News-Record in regard to the struc- 
ture which was* awarded first prize. 

Leaving out of this discussion the 
architectural and structural merits 
of this project and regarding only 
the traffic possibilities provided, it 
is noticed that a larger portion at the 
center of the surface roadway has 
been blocked by supporting struc- 
tures. Judging from the published 
reproduction of the perspective, it 
would appear that this reduction of 
effective traffic section would exceed 
one lane. Now realizing that some 
place along the roadway two parallel 
ramps for ingress and egress will 
further obstruct the traffic space to 
the extent of at least one traffic lane 
plus the width of two curbs for each 
ramp, it is seen that the reduction of 
the surface road will just about offset 


NEWS-RECORD: 


the four lanes provided by the 
posed elevated road. 

It would seem that a structure 
ing supporting members cont 
within the lanes required for in: 
and egress would solve the 1 
problem more satisfactorily, a. 
this case four safe unobstructed | 
would be available on both of 
two elevations. 

Bernarp Hor 
Jackson, Mich., April 9 


Chickamauga Dam 
Foundation 


Sir: On page 667 of the Enginver- 
ing News-Record for Oct. 21, 1037, 
appears an article on the fouida- 
tions of the Chicagamauga 
This structure was to be placed upon 
a limestone containing many cay- 
erns and fissures which were to he 
carefully grouted. I wish to ask: 

(1) Will not some percolation 
still be probable? I consider that it 
is impossible with head existing at 
the Chickamauga Dam to make dam 
even approximately watertight. 

(2) Will not the rate of percola- 
tion be large under the foundations 
of the dam? Here the water has its 
shortest path between two bodies of 
water under a difference of head 
which is approximately constant. 

(3) Will there not be a rapid dis- 
solution of the limestone rock wher 
ever there is percolation? Living as 
I do in a limestone district | feel 
sure that this question must be an- 
swered in the affirmative. 

(4) What effect will this have on 
the foundations of the dam? 

(5) Would you consider this a 
safe dam to erect just above a large 
city? 

Horace R. Trayen 


Pennsylvania State Colles 
State College, Pa 


Sir: In reply to the inquiry about 
Chickamauga Dam: 

Comments on questions | and 2 
may be combined. Almost the enti! 
area on which the dam is being ¢o! 
structed has one or more layers ©! 
shale and bentonite. Below the upper 
most layer, where it has a_ reaso! 
able covering of rock, we have foun 
no cavities or solution channels. |! 
the uppermost layer occurs clos 
to the surface and has been broke! 
through by weathering, the second 
layer or bed limits cavitation. With 
the occurrence of these beds as 2 
guide, we treat the foundation ac 
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cordingly, which means a very in- 
tensive grouting program. 

In the lock and spillway so far 
constructed, we have excavated to 
the proper bed of shale for starting 
concrete. In the spillway section par- 
‘cularly we found no seams or joints 
and no cavities. Very few holes took 
any grout at all, although fairly high 
‘ressures were used in the deep 
drill holes. 

In order that no vertical joints 
would be missed, we drilled our cut- 
off holes (40 ft. deep) at an angle 
of about 25 deg. in the plane of the 
erout curtain, and check holes were 
drilled and grouted in the opposite 
direction in the same plane, result- 
ing finally in a criss-cross pattern. 
These holes were 5 ft. on centers. 
The powerhouse excavation will gen- 
erally be as good. In other words, 
this rock is as tight as any rock 
could be, below the shale and ben- 
tonite beds. 


Abutment foundations 


This then turns the question to 
the probable conditions under the 
abutments, where earth fill is used 
across the flood plain. In these sec- 
tions we excavate the overburden to 
sound rock, that means we strip off 
the loose boulders and clean out 
open seams. The shale bed is traced 
out by diamond drills, and, except 
for a few hundred feet on the south 
end of the south earth dam, we have 
located one of the beds at depths 
varying from 10 to 80 ft. below the 
rock surface. It is in this section, 
above the shale, that seams, joints 
and cavities are found, and here the 
foundation treatment is most inten- 
‘ive. When finally completed, a hole 
has been drilled every 12 in. and 
grouted. In some instances the spac- 
ing has been closer. Where vertical 
jointing occurs the holes are in- 
clined. 

Frequent holes, on not to exceed 
25ft. spacing, are drilled to and 
through the shale bed and these are 
routed using higher pressures. The 
depth of cavitation seldom exceeds 
'\) ft. except where faults occur. In 
i llowing out the above drilling pro- 
cedure all cavities are located. The 
method of cleaning them out varies 
with the depth and other conditions, 
but they are all concreted for a 
width of 5 ft. up and downstream 
nd for their entire length in the 
‘ane of the cut-off. The section 
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redrilled and thoroughly 
grouted, covering every foot along 
the cut-off line. In all of the founda- 
tion treatment the holes are washed 
in such a way as to clean out all 
small seams so that they may be re- 
filled with grout. The holes are 
drilled first on 4-ft. centers, then 
washed and grouted. Next holes are 
drilled midway between these and 
washed and grouted. This is repeated 
in two more steps, to reduce the final 
spacing to 12 in., above referred to. 
Thus, we not only drill check holes 
but we double and treble check them. 


is then 


_ If this is not enough, more holes are 
- drilled or the material is excavated 


and replaced with concrete, and again 
regrouting is done. In view of the 
above, it will be seen that we are 
trying to eliminate entirely any per- 
colation. 

While the Chickamauga site is a 
difficult one and offers, at places, 
channels for percolation, very thor- 
ough treatment has been given to 
the foundation—so thorough that we 
believe that we are warranted in 
stating that percolation under the 
foundations of the dam is practically 
eliminated. The excavation in the 
spillway, lock, and powerhouse is 
carried down to the bottom of a 
bentonite bed, which, in combina- 
tion with the tight concrete of the 
dam end with the thorough grouting 
of the underlying rock, will substan- 
tially eliminate any percolation. Un- 
der the earth portions of the dam, as 
stated, the rock has been exposed 
and cutoff operations have been con- 
ducted in it so as to definitely seal 
the rock for a depth of 40 ft. from 
its surface. 

As to question 3, dissolution of 
limestone will occur if percolation 
occurs for a sufficiently long time and 
if the waters carry in solution mate- 
rial quantities of carbon dioxide. 
Dissolution of limestone rock is a 
rapid process geologically—measured 
in thousands and millions of years— 
but measured in time known to man 
it is extremely slow. For instance, 
there are many tombstones and mon- 
uments in this country over one hun- 
dred years old made of the purest 
crystalline limestones (marble) which 
have not dissolved greatly in that 
length of time. The best concrete is 
several times more soluble than any 
limestone at Chickamauga Dam. We 
believe that percolation is so effec- 
tively prevented by the measures 
taken that solution of the limestone 
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under this dam will take place to only 
neglizible extent. 

We would say that with the pre- 
cautions taken as outlined above we 
do consider this structure a safe dam 
to be built above a large city. 


Caru A. Bock 


{ssistant Chief Engineer 
Tennessee Valley Authority 
Knoxv'lle, Tenn. 


Nicaragua Canal 

Sir: a brief for or 
Nicaragua Canal, but 
I desire to take exception to certain 
statements and assumptions in Mr. 
Smith’s letter. (ENR, April 14.) The 
basic assumption is that a sea-level 
canal would be vulnerable to 
attack than a summit-level canal and 


This is not 
against the 


less 


of course this is open to argument. 
The assumption that it is possible to 
cut the Panama Canal down to sea 
level without locks is completely 
answered by the fact that there is a 


tide range of twenty feet on the 
Pacific side and that a tide lock 


would be necessary in a_ sea-level 
canal to prevent current 
in the canal that would be obstruc- 
tive to shipping. In addition, no sat- 


isfactory solution has ever been of- 


velocities 


fered to the control of the flood 
waters of the Chagres and other 


tributary streams in any plan for 
a sea-level canal. As to the defense 
argument, it seems to me that a sea- 
level canal would be more vulner- 
able to air attack than a summit- 
level canal. The tide lock would cer- 
tainly be just as vulnerable as the 
summit locks and the narrow chan- 
nel of the Culebra cut would be 
more vulnerable than it is now. There 
is no reason to suppose that the anti- 
aircraft defenses of the canal are not 
adequate, but if it is impossible to 
defend the existing canal against air 
attack of a squadron it 
would be just as impossible to de- 
fend a sea-level canal against the 
same kind of attack. Mr. Smith con- 
cludes, “the time saved by the pas- 
sage of a sea-level canal would offset 
the shorter distance by Nicaragua.” 
He ought to look at his atlas. The 
length of the Panama Canal from 
deep water to deep water is about 
fifty miles. The length of the Nica- 
ragua Canal from ocean to ocean is 
187 miles. 


suicide 


RANDOLPH 


Riverside, Jil. 
April 16, 1938 
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oe we say “pure as water” we 
pay unconscious tribute to the waterworks 
profession. Since pure water is a processed prod- 
uct its quality is dependent on the exercise of 
technical skill coupled with high personal integrity 
on the part of the producer. Those in the service 
of supplying water and making it safe for con- 
sumption have reason to be proud of their achieve- 
ments, but this pride would be hollow were it not 
sustained by a continued desire to strive for further 
perfection. It is a happy thought, therefore, to 
reflect that year in and year out this journal and 
others can consistently report advance in water 
processing. For despite almost universal faith in 
the purity of water, the profession is ever aware 
that it cannot relax its efforts in providing de- 
pendable safeguards. Among matters currently 
claiming attention are those concerned with mys- 
terious gastro-intestinal disorders believed to be 
water-borne, removal of fluorides, and elimination 
of cross-connection hazards. The intestinal disease 
investigation is baffling, and as yet has not pro- 
gressed to useful conclusions; the problem of 
fluoride removal is farther along, for its successful 
solution is imminent; and at long last cross-con- 
nection elimination programs are being vigorously 
promoted. Such progress in purification personi- 
fies the activity of the profession in carrying out its 
responsibilities, and justifies the belief that “pure 
as water” will forever remain the accepted standard 
of excellence. 


Sunspots and Profit 


Srupents oF sunspots and their relation to hu- 
man affairs will have something tangible with 
which to prove their theories after reading R. F. 
Goudey’s article on p. 581. Mc. Goudey is a prac- 
tical waterworks man, and when he measures sun- 
spots he does so with an eye to money. Looking 
for a more effective way of combating taste- and 
odor-producing algae in the reservoirs of the Los 
Angeles water system, he came to the conclusion 
that there is a correlation between ultra-violet radi- 
ation and algal growth. Accordingly he observes 
radiation along with sunspot activity, and when 
the ultra-violet rays reach a certain intensity he 
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knows that shortly thereafter the algae will | a 
their best both in numbers and potency. } sre. 
warned of the coming onslaught, he begins dv-ing 
the reservoir with copper sulphate. Taste and odor 
troubles are checked before they start, and the 
cost of chemicals is reduced by 20 per cent. er. 
haps other waterworks men will find it profitaljle 
to do a little stargazing. 


Continue the Work! 


Restoration oF ROAD FUNDS is a significant 
item of the increased governmental construction |); 
which the President proposes to revive business, 
Only a few months ago he urged that one whole 
year’s federal aid be cancelled, and even a(ter 
Congress declined to accept the reduction he asked 
the states not to use the road money already allo- 
cated until Congress reaffirmed its position. \ow 
he reverses this attitude; to do otherwise would 
hardly be reasonable when proposing the expendi- 
ture of some billions of dollars for pump-priming. 
But the new friendliness to roads is a concession 
to an immediate emergency rather than recognition 
of the importance of fostering improved road 
service. That is all that can be read into the Presi- 
dent’s message. Accordingly, if the principle of 
federal aid and guidance to highway development 
is to remain a vital force it will have to be through 
the force of public opinion. The administration's 
temporary acceptance of an adequate road _pro- 
gram does not warrant any letup in active work 
for continued federal highway aid on a scale 
commensurate with the magnitude of the problem. 


Private Housing Gets a Hand 


AwnounceMENT by the Metropolitan Life In- 
surance Co. that it is planning a 120-acre low-cost 
housing development in New York City is news of 
first magnitude. Business and the country gener- 
ally will welcome the fact that $35,000,000 to 
$50,000,000 is to be spent for materials and wages. 
and that 12,000 to 20,000 housing units are to be 
provided in a city that has several times this num- 
ber of houses unfit for habitation. It is significant 
also that the development is being competent! 
planned as a modern community fully equipped 
with parks, schools and stores. As the first applica- 
tion of a new state law permitting insurance com- 
panies to invest in housing enterprises, the projec! 
has a leading place in the day’s news. Its cost is to 
be limited to $1,000 a room—$250 less than the 
figure that Congress recommended to the USHA 
for subsidized housing; yet the Metropolitan states 
that its project is a sound investment without su)- 
sidy. If private business methods can be seriously 
applied to the problem of low-cost housing, we 
may yet make progress in a field that has suffered 
much at the hands of public housers. 
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Help for the Railroads 


MERGENCY MEASURES designed to help 
the railroads over their present difficulties 
were placed before Congress by the President on 
\pril 11. The proposals, prepared by a three-mem- 
her committee chosen from the Interstate Com- 
merce Commission, provide for establishing a 
Federal Transportation Authority to plan and pro- 
mote railroad economies, but not to take any posi- 
tive action. Their very indefiniteness deprives them 
of value and removes the hope that they will help. 
The committee’s report also deals with fixed 
charges, bankruptcy procedure, consolidations, 
pooling of traffic, subsidies to roads and _ ship- 
ping, and government regulation. Unfortunately, 
throughout its report the committee says little 
about the railroad rate structure, and that little 
fails to indicate that the basic trouble of the rail- 
roads lies in the upsetting of the rate structure. 

Our country was built up and its markets were 
expanded on a rate system based not on cost of 
service but on what the traffic would bear. Low- 
grade commodities moved great distances at less 
than cost, while high-grade commodities were made 
to pay the cost of this method of expanding mar- 
kets. But now the motor truck has come along to 
skim off the high-rate traffic without taking its 
share of the movement of bulk freight. Here is one 
of the fundamental economic difficulties of the rail- 
roads; only direct, positive action can deal with it. 

Congress should set up a Transport Authority 
as the committee proposed, but in the person of a 
single Director-General rather than a TVA-like 
board. It should be more than an investigating and 
plan-making agency; it should have the power and 
duty to order changes in rail, motor, air and water 
transport rates and to order consolidations of rail- 
roads, joint use of facilities, pooling of services 
and the like. The powers of the I.C.C. would be 
correspondingly curtailed to factfinding and to 
review of such rate questions or financial matters 
as the Authority might refer to it. 

No less important, the railroads should be given 
hack the managerial functions that Congress and 
the I.C.C. have nibbled away over a period of 
years. They also should be represented among the 
advisers of the Transport Authority—not only to 
enlist their support and cooperation but also to 
give them a chance to demonstrate that the initia- 
tive that built our great railroad system is not a 
thing of the past. 

Keeping the railroads solvent is a major prob- 
lem, but keeping our whole transport system truly 
solvent and capable of developing to meet our ever 
changing needs is more important. Millions of 
dollars of useful work and a vast amount of em- 
ployment depend on the latter. Under such circum- 
stances the nation should not be bound by anti- 
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quated laws or out-dated policies. The legislative 
slate should be wiped as clean as possible, per- 
mitting the new transport authority the broadest 
possible scope in rebuilding our transport system. 


Revival of PWA 


NDER CONDITIONS of business and finance 
diametrically opposed to those of five years 
ago, when the Public Works Administration was 
set up to stimulate recovery through local public- 
works construction, the PWA system is to be re- 
vived as part of a two to five billion dollar spending 
program—so the President proposes. The purpose 
is to build up national income from the 50 billion 
dollar level to 80 or 100 billions, which would 
mean prosperity and a high standard of living for 
all. Elements of the program are loans to small 
business, moderate increase in federal public 
works, and activation of local public works to the 
amount of possibly one billion dollars through a 
subsidy, the latter being either a 45 per cent free 
grant, or a 50-year remission of interest. 

Just how this program will build up national 
income as intended remains a mystery. Little is to 
be expected from the business loans, since their 
success depends on a confidence in the future that 
has patently been lacking. The important thing, 
therefore, is to make the best possible use of the 
new PWA program. There are now in the files of 
the PWA at Washington approved applications for 
local public-works projects whose total cost ap- 
proximates a billion dollars. These projects appli- 
cations are expressive of public needs—for 
schools, sewers, thoroughfares, and the like— 
whose satisfaction would benefit the whole com- 
munity and whose construction would provide em- 
ployment and stimulate business. 

A favorable result, however, depends on quick 
and energetic action by Congress in enacting the 
necessary authorization. It is important, moreover, 
that the existing PWA organization, trained and 
ready for action, be placed in charge of the new 
program, to eliminate the delay and disorganiza- 
tion of establishing a new agency, and that the 
original financial setup be retained in place of the 
fantastic 50-year no-interest plan. 

Furthermore, it is vital that a clear line of de- 
marcation be drawn between the field of gratuitous 
public-works construction through WPA relief 
work and the néw PWA program. The WPA has 
entered far into work that is unmistakably a local 
responsibility; this course needs to be stopped, if 
self-government is to survive. At the present time 
above all, when every city is trying to set its finan- 
cial house in order, national recovery efforts 
should assist rather than check this process of 
rehabilitation. An aggressively conducted PWA 
program based on sound procedure can do so. 
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FIG. I, IRON REMOVAL AND WATER SOFTENING PLANT AT FORT LEAVENWORTH, KANSAS 


Looking at ‘Today's Problems 


PauL HANSEN 


Greeley & Hansen, Consulting Engineers, Chicago 


Attention is being focussed on new techniques in treatment, water-borne 


disease prevention, corrosion control, and aids to distribution efficiency 


a YEAR brings certain prob- 
_4 lems of water supply into sharp 
focus. During the recent depression 
years thought centered primarily on 
that 


economy. 


bring about improved 


When 


v > 
given 


items 
considerable im- 


petus was to the develop- 


ment of water purification proj- 
ects by federal financial aid, atten- 
tion was centered upon improved 
design and better equipment as well 
as less urgent matters involving re- 
moval of turbidity, 
taste and odor, iron, magnanese and 
Attention today is 
tered primarily upon improved op- 
erating technique, gastro-intestinal 
disease problems, corrosion control, 


minor color, 


hardness. cen- 


aids to distribution efficiency, and 
removal of fluorides. Other prob- 
lems relating to water purification 
have by no means been neglected, 
however, and some progress may be 
reported in nearly every department. 

New construction stimulated by 
federal aid still continued active dur- 
ing 1937. In service now are 2,120 
municipal filtration plants, of which 
only 17 are of the slow-sand type. 
The combined nominal capacity of 


these works is 7,500 m.g.d. The 141 
municipal installations placed in 
service during 1937 compares with 
200 for 1936, and the total capacity 
of 204 m.g.d. compares with 300 
for 1936. Most of the installations, 
76, were financed with PWA aid, 20 
had WPA aid, 8 had no federal aid 
and for the remaining 33 the method 
of financing is not reported. Illinois, 
with 20 installations, topped Ohio, 
next largest, with 17. Six states re- 
ported no installations other than 
for chlorination. In the whole coun- 
try 125 installations were made for 
sterilization only; of these 77 were 
for treatment of groundwater sup- 
plies and 48 were for treatment of 
surface supplies. The relatively large 
number of installations for treating 
PURIFICATION WORKS PLACED IN 
OPERATION IN 1937 


Capacity 
Number M.G.D. 


surface 


Type of Works 
Filter plants for 
waters 
Zeolite softening 
Lime - and - soda 
plants 
Iron removal plants....... 29 
Softening and iron removal 12 


119,300,000 
plants... 5,200,000 
softening 
88,400,000 
32,000,000 
9,100,000 


Totals 204,700,000 


groundwater reflects the sanitary 
reliability of such supplies. 

Perhaps the major improvem: 
in technique of operation relates to 
the application of chemicals to the 
water to be treated. Dry chemicals 
are being applied more accuratel) 
through improved feed equipment 
Machines that measure by 
rather than by bulk are coming 
into increased favor. Vibrator feed 
also gaining in popularity 
they tend to induce a mor 
flow of the chemical by pr 
venting clogging in storage hoppers 
and in feed-control mechanisms. 

Coagulants must be in solution 
when applied to get most effective 
results. The weaker the solution the 
easier it is to get dispersion, there 
fore the more effective will be |! 
reaction and the more perfect will 
be the subsequent flocculation. !n 
recent installations much larger (i>- 
solving boxes equipped with stirrvrs 
are used in connection with dry-fced 
machines. 

Coagulants and coagulant adinix- 
tures are receiving active attent). 
At St. Louis and Racine operators 


wel 


ers are 
because 


positive 
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are trying out silicates on a full 
plant scale. The use of silicates with 
usual rates of filtration, may not 
show material economy, but the 
stronger floc produced may permit 
the use of coarser sand and higher 
rates of filtration. No plants have 
as yet adopted bentonite (a col- 
loidal clay) as a normal coagulant, 
but good results are reported at 
Atlanta. At Hammond it was con- 
sidered for taste and odor control 
but the results of small tests were 
not reassuring. The sludge was 
bulky and economy was not appar- 
ent. ‘While it proved more effective 
in this respect than other coagu- 
lants, its merits were not regarded 
as sufficient to warrant its use. 


Carbon use increasing 


Activated carbon is being more 
extensively applied and operators 
are becoming bolder in using larger 
quantities to tastes and 
odors. Some plants use more than 
500 lb. per m.g. for short periods 
to combat extremely bad conditions. 
The general acceptance of the use 
of activated carbon will no doubt 
lead to the installation of granular 
carbon units as used for demon- 
stration purposes in Chicago. A 
number of cities have already 
adopted it, notably Oshkosh and 
Neenah, Wis. 

Granular carbon units may find 
a field of applicability in connec- 
tion with unfiltered reservoir sup- 
plies which are of good sanitary 
quality but are subject to tastes and 
odors due to organisms. At Port- 
land, Me., magnetite filters are used 
for alga removal. Perhaps such 
filters followed by carbon units may 
prove economical for treating wa- 
ters occasionally infested with algae, 
but which are otherwise of good 
quality. 

Chlorine feed equipment is being 
constantly improved and_ recently 
machines of very large capacity have 
been developed. Where large quan- 
tities of chlorine are used, the wa- 
ter for making the solution becomes 
so great as to be an object of 
economy measures. Accordingly the 
newer machines are equipped to 
regulate automatically the solution 
water in proportion to the quan- 
tity of chlorine being fed. While 
there have been no new _installa- 
tions of importance, interest and 
confidence has increased in the 


remove 
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equipment for automatically con- 
trolling the feed to maintain a fixed 
residual chlorine as used at Los 
Angeles. 

An elusive remnant exists of what 
appears to be water-borne intesti- 
nal disturbances. The more serious 
outbreaks are related to cross-con- 
nections, sometimes in the water- 
works plant itself, but more often 
in the plumbing of buildings. The 
epidemic of amoebic dysentery in 
Chicago in 1933, traceable appar- 
ently to cross-connections has_ in- 
creased the alertness of waterworks 
and public health officials to these 
dangers. An educational effort is 
being conducted by master plumbers 
to prevent cross-connections. 

No doubt some intestinal infection 
is attributable to inadequate purifi- 
cation, more especially in the 
smaller plants. This deficiency em- 
phasizes the importance of having 
competent technically-trained _ per- 
sonnel in charge of water purifica- 
tion processes;—men who can be re- 
lied upon to insure good water leav- 
ing the plant. A little carelessness 
or incompetence may result in dis- 
ease and death for many. The re- 
sponsibility of the waterworks op- 
erator for preventing disease trans- 
mission is much greater than that 
of any individual physician. 

Our universities have made avail- 
able an ample number of adequately 
trained men and there is no reason 
why a person in responsible charge 
of water purification processes should 
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not be thoroughly versed in the 
science and technique of his duties. 
Fortunately, there is now a move- 
ment away from the practice of giv 
ing laborers a few weeks instruction 
as a means of qualifying them as op- 
erators and toward insistence upon 
basic scientific training in conformity 
with high academic standards. 

Marked changes in ionic concen- 
tration of substances in water is 
suspected of responsibility for some 
of the milder forms of intestinal 
disturbances. This may account for 
some of the physiological effects at- 
tributed to flood waters. Some 22.- 
000 cases that may fall in this class 
occurred in Milwaukee recently ac- 
cording to report of the Wisconsin 
State Board of Health. 

The last few years have revealed 
wide distribution of fluorine in wa- 
ter supplies from 
sources. Its known injury to teeth 


underground 


and bones, especially among chil- 
dren, have greatly increased the 
alertness of waterworks officials and 
particularly of engineering depart- 
ments of state boards of health to 
its occurrence. Only last year in 
Ohio, Scott and co-workers de- 
veloped a method for removing fluo- 
rine from water in connection with 
the process of water softening. 
Corrosion of piping is not merely 
a nuisance in hot water systems and 
expensive in the maintenance of pip- 
ing within buildings, but it also seri- 
ously affects the carrying capacity 
of the distribution system. Much 





Fig. 2. Laboratories properly staffed and adequately equipped are playing their 
part in maintaining high quality standards in water purification. This 


laboratory, at Hammond, Ind., was designed by Greeley & Hansen, engineers. 


‘ENGINEERING 


NEWS-REC 


Ne ¢ 7 . . . . . . . 

I ig. 3. New installations for water purification continued active during the year, 
and there are now in service 2,120 municipal filtration plants. Parts of 
Cincinnati’s new facilities, above, Burns & McDonnell engineers. 


active discussion has taken place of 
means for determining a corrosion 
index by laboratory methods and by 
computation based on usual labora- 


of the 


Tuberculation, 


tory determinations mineral 


content of water. 


which has generally been looked 


upon as a form of corrosion, is 
often primarily due to the activities 
of organisms. Effective sterilization 
of the water may prevent tubercula- 
tion and preserve the carrying ca- 
pacity of pipe lines even when car- 
rying somewhat un- 
favorable index. Active 
sterilization also prevents the forma- 


water with a 


corrosion 


tion of slimes on condenser tubes, 
which interferes with heat exchange 
and increases frictional losses. The 
new industrial supply for 
Birmingham, for instance, contem- 
plates the use of heavy chlorina- 
tion to prevent tuberculation and 
the formation of slimes. The same 
results may be obtained in a domes- 
tic water supply by the use of chlo- 


water 


ramines. 

An aspect worth noting in the 
purification of waters taken from 
the Great Lakes is that filtration 
renders it unnecessary to build long 
intakes into clear water areas, be- 
cause the more or less turbid wa- 
ter near shore is easier to coagulate 
and filter than is clear water. The 
only present necessity for long  in- 
takes is to reach beyond the influ- 
ence of gross shore pollution, which 


should not be permitted in any event, 
or to reach a depth of water, about 
25 ft., that will forma- 
tion that may clog intake ports. 
Revival of chemical coagulation 
in sewage treatment has given new 
emphasis to effective flocculation 
and sedimentation in water. The ob- 
jective is to approach complete dis- 


avoid ice 


placement as nearly as possible. In 
sedimentation streaming currents 
must be avoided as these result in 
short circuiting and disturbance of 
the settled and settling solids. Ex- 
periments with circular sedimenta- 
tion tanks at Wayne ‘University, 
Detroit, are noteworthy and form 
the basis for an improved inflow de- 
sign for sedimentation tanks. 

In the field of water softening 
Charles H. Spaulding at Springfield, 
Ill., has established the principle 
of effective precipitation of carbon- 
ates by upward flow of treated water 
through a sludge cloud. The same 
principle has been tried experiment- 
ally at Minneapolis and a full plant 
scale with an installed 120-m.g.d. 
capacity is under construction. 

The possibilities of remote con- 
trol and robot operation are attract- 
ing attention. Much has been done 
in the automatic control of pump- 
ing stations by water-level or pres- 
sure changes. Automatic control of 
chlorine feed has also been solved. 
Filters of the pressure type and 


zeolite softeners have been devised 
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for automatic operation. They 
actuated by water pressure and | 
The filters wash and 
regenerate without at! 
than to replenish 
chemicals used. 

filters have 
partly automatic, that is, they 
started and stopped by ' 


control. 
softeners 
tion other 


Gravity been m 
water-|i 
fluctuations, but none has been 
vised for self-washing. Complete 
tomatic of gravity filt 
however, is entirely possible. ‘| 


control 


washing mechanism could be sta: 
by the the 
quence of opening and closing va! 
could be controlled by 
vices and a 
might terminate the washing per 
when the soiled wash water is su! 
ciently clear. The use of hyd: 
lically 
valves and a variety of mechanics 
equipment for a number of 


loss-of-head gages, 


timing 


photoelectric dey 


and electrically — operat 


has reduced the labor for operati 
sizeable water purification plants \ 
an almost negligible factor, there- 
fore full automatic operation do: 
not offer a prospect of much furthe: 
economy. 

In 1927 clear principles of filt 
bed cleansing were brought out 
experimental work in Detroit. ‘This 
matter still holds the attention of 
water purification men and the past 
year has seen a wide acceptan e 
of the surface wash. The new Mil 
waukee filter plant will employ this 
type of wash. 

Within the past few years ther 
have been placed on the market a 
number of washing 
fluids, and powders that are cor: 
pletely effective in softening hard 
waters without producing 
tates or curds. The question arises 


preparations, 


pres ipl 


as to whether these products wi!! 
make municipal water softening wn- 
necessary. The answer is that the) 
will not; first, because they do not 
solve the problems of boiler and 
pipe incrustation and cooking, «nd 
second, because they are expensive 
as compared with large scale soften- 
ing at the city waterworks. C 
mercial laundries find lime-and-sola 
or zeolite softening more economical 
than the use of any of these newer 
compounds, but sometimes smi! 
quantities of the compounds are usd 
even with softened water to co 
teract the sulphates and carbone 
or calcium and magnesium car! 
in the soiled fabrics and also 
their detergent qualities. 
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Efficient Distribution Service 


R. BE. McDONNELL AND C. S. ‘TIMANUS 


Burns & MeDonnell, Consulting Engineers, Kansas City, Mo 


New means for studying hydraulic flow and pressure conditions provide the 


basis for more accurate design and layout of pipe systems 


\PECTIVE DISTRIBUTION of water 
I, in a municipality or a metro- 
politan area depends primarily upon 
the proper design of the system fa- 
cilities and secondly upon the proper 
oneration of these facilities. Recent 
progress in waterworks engineering 
has placed in the hands of the de- 
ciener new devices and methods 
which undoubtedly in the future will 
be largely used for a more rational 
approach to the problem of getting 
water to the consumer. 

Ordinarily 50 to 70 per cent of the 
total cost of a waterworks property 
is represented by the distribution 
«stem. In spite of this fact the dis- 
tribution system probably receives 
less study from the viewpoint of 
accurate design than any other part 
of the entire property. Reinforcing 
mains. laterals and storage 
are often constructed with- 
out a definite knowledge of 
how they will function. Ex- 
amples may readily be found 
of equalizing storage facil- 
ities improperly placed with 
respect to the center of de- 
mand, storage with such in- 
adequate connecting mains 
that it fails to function when 
needed, and installation of 
new mains capable of re- 
lieving only existing condi- 
tions rather than providing 
for future service as well. 

[hat these faults exist is 
largely due to an imperfect 
understanding of just what 
happens in the distribution 
system during periods of 
critical demand. It is safe 
lo say that to date no ob- 
servations have ever been 
made that completely or 
even partly reflect the op- 
trating conditions through- 
cut the system on the day 
! maximum demand. True, 


Fig. 1. 


most systems are supplied with pres- 
sure yvauges but these often are 
poorly located with reference to the 
trunk mains and reveal nothing as 
to the conditions of flow where they 
are located or in the trunk mains. 


Measuring devices important 


Modern instruments are available 
which can readily be adapted to the 
purpose of measuring flow through- 
out a system, the record of which 
can be made at the point of meas- 
urement or transmitted to a_ place 
of central observation. Such instru- 
ments installed at critical points on 
the trunk mains would provide a 
simultaneous record of flow 
throughout the system and, when 
coordinated with the metered values 





facilities. 


More than half the cost of a water system is 
buried underground in the form of distribution 


of input to the system, would pro- 
vide an invaluable means of detet 
mining usage, leakage and deteriora 
tion of pipe lines. It is to be hoped 
that designers will install such ap 
paratus, looking forward to the day 
when critical conditions of flow in 
the trunk main network may be 
definitely determined and studied. 
Certainly the investment in trunk 
mains warrants the small additional 
cost of such measuring devices, 

Hypothetical problems involving 
future conditions of service can be 
based only in a general way on con- 
ditions existing at present. Co-ef. 
ficients of friction in existing or pro- 
posed pipelines will change. popula- 
tion will shift and the character of 
individual usage will vary. 

The value of C in the Hazen and 
Williams formula decreases 
with the age of metal pipe. 
The rapidity with which 
this value decreases and the 
frictional resistance increases 
depends largely on the char- 
acter of water. The so-called 
active waters cause tubercu- 
lation and rapid increase in 
frictional resistance. Poorly 
treated water will also cause 
tuberculation and very often 
produce incrustation, — de- 
pending on how the water is 
“mistreated” in the purifica- 
tion process. Accordingly, 
local conditions will deter- 
mine to a large degree the 
value of C in the hypothet- 
ical conditions which the 
designer sets up. Ojten where 
successive observations have 
been made of the value of 
C, future predictions based 
on such observations, may 
be made with a relatively 
high degree of accuracy. 
Lacking such determinations 
the designer must fall back 
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Fig. 2. Actual conditions (a) in the Toledo system, and the recommended changes (b) to meet 1950 demands. 


on the general studies and observa- 
tions made and published in water- 
works literature. The recent report 
of the committee on pipeline co- 
efficients of the New England Water 
Works Association is an excellent 
example of such information. 

Machinery for studying the varia- 
tion or shift in population in Ameri- 
can cities heretofore has not been 
well set up. The U. S. Bureau of 
Census has reported population by 
wards, but only in a few cases have 
the wards represented the same iden- 
tical areas in successive census-tak- 
ing periods. With the establishment 
of “Census Tracts” in 1930 this 
situation largely has been corrected. 
These tracts once established will not 
be changed. The character and 
change in population and industry 
within the tract will be recorded and 
thus made available to the engineer 
and statistician for study. 

Waterworks engineers are quite 
familiar with the ordinary assump- 
tions that the use of water in Ameri- 
can cities approximate 100 gal. per 
capita, that usage on the maximum 
day will be 150 per cent of the 
average and that the maximum hour 
rate will be 150 per cent of the 
maximum day or 225 per cent of 
the average day rate. There is vir- 
tually no definite knowledge of the 
per capita rate of usage throughout 
the city or how the maxima may 
vary in the different sections of the 
area served. 

In a recent survey of the Eastern 


Hills district at Cincinnati, some 
52,000 consumers’ accounts extend- 
ing over several years were exam- 
ined and classified by meter districts 
and census tracts in an attempt to 
determine average usage and the 
variations from the average. 

It was found that the meter dis- 
tricts could be divided into three 
types as follows: (A) those showing 
variations in usage closely approxi- 
mating the variations for the entire 
district (B) those showing smaller 
variations and (C) those showing 
greater differences than the average 
for the district. Tabulated and ex- 
pressed as gallons per day per capita, 
the following results were found most 
nearly to approximate the 
ditions: 


con- 


Aver- Max. Max. 
age Day Hour 
Entire District 105 333 
Type A Districts 105 333 
Type B Districts 150 226 
396 
About 47 per cent of the popula- 
tion served was in type A districts, 
while 20 per cent was included in 
type B districts, and 33 per cent in 
type C districts. Almost without ex- 
ception type C districts were in the 
outlying areas of the city or in the 
county with little or no industrial 
or commercial usage. Type B dis- 
tricts were in the older parts of the 
city and included industrial and 
commercial areas. Type A _ areas 
were located geographically between 
the other two. 
The ultimate object of a study of 


population and use is to determine 
the amount and location of draft on 
the trunk main system. With this 
information available for critical 
periods of demand, such as the 
maximum hour, it is possible to set 
up a hydraulic analysis and deter- 
mine the actual flow and _ pressure 
throughout the system for present 
demands or for future hypothetical 
conditions. 

No system for analyzing the flow 
of water in a network of pipe such 
as the trunk mains of waterworks has 
ever been devised that is quite as sat- 
isfactory as the Hardy Cross method. 
It is simple, direct and readily under- 
stood. The original article describing 
it appeared in Engineering News 
Record, Oct. 1, 1936, p. 475 and a 
simplification in the issue of Mar. 
3, 1937, p. 342. Methods heretofore 
available have been complicated and 
tedious and on this account 
practically never used. Practical 
experience in the use of the Cross 
method has convinced the authors 
that it represents the greatest ad- 
vance yet made in this branch of 
waterworks engineering. Application 
of the method is illustrated in the 
following examples. 

In Fig. 2a conditions of flow in 
the trunk main system at Toledo 
at the maximum hour July 13, 1930. 
are represented. Low pressures in 
the outlying areas were a_ general 
source of complaint. In the down- 
town district at Erie and Cherry >s. 
pressure dropped to 28 Ib. per sq. in. 
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and at Florence Ave. and East 
roadway in the center of a heavy 

iustrial area, a low value of 11 |b. 
was indicated. Throughout the city 
iy a few consumers were receiving 


the amount of water desired. In Fig. | 


2} is shown the conditions for the 
|) pothetical maximum hour of 1950. 
[he improvements indicated repre- 
cent the final recommendation after 
successive analyses of various plans 
proposed. All poor pressure condi- 
tions have been corrected at flows 
adequate to meet the expected water 
demands. 

In Fig. 3a the flow in the trunk 
main system of the Eastern Hills 
district at Cincinnati under con- 
ditions assumed to exist during the 
maximum hour period of 1950 are 
illustrated. The proposed — trunk 
main, together with the new pumping 
station near the filter plant, was 
designed to correct the low pressure 
conditions in the district and at the 
same time permit the Winton Road 
reservoir to function properly as 
equalizing storage. 

Poor service in the high areas near 
the Kennedy Heights tanks and in the 
vicinity of McMillan and Clifton Sts. 
was not improved by the proposed 
arrangement. In fact the analysis 
shows very low or negative pressures 
for these locations. The analysis 
further indicates the necessity of 
lowering the pressures on the pump- 
ing stations during the day to permit 
proper operation of the Winton Road 
reservoir. A second analysis of flow 
conditions during the night hours 
when the reservoirs were being re- 
plenished indicated that the pres- 
sures on both stations increased to 
high values. In the case of the main 
station this pressure was beyond the 
limiting pumping head. 

The solution at Cincinnati as fin- 
ally developed after a study of five 
possible plans is indicated in Fig. 3b. 
The recommended plan eliminated 
all the deficiencies revealed in the 
existing system and in the other 
plans studied. 

A new high service pumping sta- 
tion at the filter plent serves an in- 
termediate district at a pumping 
head 45 Ib. less than that at the 
iain station. Water is delivered 
direct to the Mount Washington dis- 
trict. Pleasant Ridge is served by a 
booster station supplied from the 
intermediate district. Pumps at the 
main station now serving the exist- 
¢ Eastern Hills district are allo- 
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Ik 1g. 3. Proposed betterments (a) at Cincinnati which later analysis indicated 
would not improve conditions, and (b) the final solution. 


cated to a limited area of high 
ground which comprises the district 
as originally established. The load 
on the main station and the gravity 
tunnel serving this station is reduced 
and the capacity life of these units 
thus extended. The plan provides for 
more direct delivery of all water 
pumped and assigns the new rapidly 
growing areas of the city to new 
pumping stations. 

Perhaps other methods of analysis 
could have been used successfully in 
the solution of the problems at To- 
ledo and Cincinnati but it is certain 


that no method would have provided 
such complete and conclusive evi- 
dence of the merits and faults re- 
spectively of the plans illustrated. 
The rational approach to all such 
problems in the future undoubtedly 
will be based on new and improved 
methods of studying conditions of 
flow in the trunk main 
Proper studies of population trends 
and movement will be the basis of 
estimated future service conditions 
and the Hardy Cross method will 
provide conclusive solutions to the 
hypothetical conditions. 


system. 


Elevated Storage Aids Water Distribution 


To. PROVIDE better water service in 
the high southwest section of the 
city, Holland, Mich., recently in- 
stalled a 500,000 gal. elevated storage 
tank. This installation has eliminated 
distribution difficulties due to the 
limited capacity of wells which for- 
merly served this area. 

The tank is connected with the dis- 
tribution system so that it can be 
supplied both from the adjacent well 
field and a pumping station located 
in another section of the city. The 
pumping schedule is so arranged tha. 
the tank is filled during off peak 
hours. Aside from supplying ample 
quantities of water for domestic and 
industrial use, it is now possible to 
maintain adequate pressure at all 
times for fire-fighting purposes. 

The work was carried out under 
the direction of Abe Nauta, superin- 
tendent, and Charles Vos, assistant 
superintendent, of the Holland board 
of public works. Hamilton & Weeber, 


Grand Rapids, served as consulting 
engineers, and the Chicago Bridge & 
Iron Co. erected the tank. 
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Meeting Peak Demands 


T. C. Forrest, Jr. 


. Noyes & Forrest, Consulting Engineers, 


Dallas 


Methods used in determining the design of a distribution system to sup)ly 


a maximum demand of 400 gallons per day per capita 


‘eanaine a distribution system 
| to handle a maximum demand 
of 400 gallons per day per capita 
was the special requirement in ex- 
panding water supply facilities at 
Highland Park, Tex. This called for 
a design having large reserve pump- 
ing capacity, ample elevated storage, 
and adequate distribution mains 
properly interconnected. The various 
the situation are 
example of 
a study of distri- 


ond _ the 


steps in analyzing 
here outlined as an 
method in making 
bution needs manner in 
which special conditions were satis- 
fied, 

Highland Park, with a population 
of 10.000, is three 
sides by the city of Dallas and on the 
fourth it is bounded by the city of 
University Park. This limitation on 
boundaries makes it possible to ob- 


surrounded on 


tain a close forecast of ultimate pop- 
ulation. The town is the outgrowth 
of a high-class residential develop- 
ment in which industrial activity is 
prohibited and commercial activity 
is restricted to a small area. 
A large part of the community is 
given to park purposes, and special 
eh 
io 


ca 


care is devoted to the landscaping 
of parkway areas between curbs and 
property lines. Purchasers of prop- 
erty agree to an annual assessment 
of one cent for each 10 square feet 


of land 


areas, and the efficient care given 


in order to maintain these 


to the park areas acts as an incen- 
tive for property owners to maintain 
their premises in keeping with the 
surroundings. All of these activities 
lead io a large water demand. 

A comparison of water consump- 
tion with towns having similar soil 
conditions, population and rainfall, 
covering the 6 yr. period from 1931 
to 1936, illustrates the heavy de- 
mand: 
Greenville 
Waxahachie 
Corsicana 


University 


Highland 


44 g.p.d. per capita 
47 g.p.d. per capita 
58 g.p.d. per capita 
: 88 g.p.d. per capita 
Park 116 g.p.d. per capita 
Gathering basic data 


The first step in making the analy- 
sis was to assemble records showing 
consumption. The chart shown in 
Fig. 2 was then made up to show 


average daily water consumption per 


a a 


5 
m5 


month expressed in gallons per ¢ 
per day, and to also indicate d 
ures from normal precipitatio: 
months during the period |! 
1936, It will be noted that the a 
age consumption ranges from 

325 g.p.d. per capita. In Fig. 
shown the percentage of time 
ered by the various rates of consu 
tion. This curve has been construct: 
for the 84 months in rising seque: 
of consumption regardless of refer. 
ence to dates. 

Since the rapid development of 
the town and heavy use of water on 
new properties might possibly raise 
the average per capita consumption, 
an investigation was made to dete 
mine the trend of consumption. Rev- 
ords of water users who were long 
time residents in the older part of 
the town were reviewed to see if a 
long period of residence would show 
a tendency toward lessened water 
These 
into three groups- 
houses on small lots, 2-story houses 
lots, and 
houses on large lots. No indication 


consumption. records were 


divided l-story 


on medium-sized large 


was found of a general reduction in 


Fig. F Pipe cleaning yard where old pipe was reconditioned by scraping and brushing both the interior and exterior and 


then painting the outside. 
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rainfall data. 


use. The large water use for lawn 
irrigation was reflected in the peak 
demands of June, July and August, 
at which time the per capita con- 
sumption exceeded 250 g.p.d.; this 
figure was higher during the years 
of deficient rainfall. In 1934, for in- 
stance, when the town had a popula- 
tion of 9,150, with an average per 
capita consumption of 137 g.p.d., a 
maximum demand of 418 g.p.d. oc- 
curred on Aug. 22. The average 
for the three summer months was 
290 g.p.d. while the August average 
was 325 g.p.d. A definite relation is 
exhibited between the use of water 
and the rainfall, and it was noted 
that cloudy days affected water con- 
sumption matcrially. 


System requirements 


Demands such as the above call 
for a system having ample reserve 
pumping capacity, ample overhead 
storage, and adequate distribution 
mains and inter-connections. In ad- 
dition to the above requirements to 
meet domestic needs, it is necessary 
that the system be able to supply 
suficient water for fire protection 
purposes, 

The possibilty of additional de- 
mands on the system for air condi- 
tioning use was also reviewed. In 
this connection experience of other 
towns and the records of several 
local installations were studied. The 
local records probably show the trend 
of future installations of air condi- 
tioning and the water requirements. 


None of these included condensers 
: cooling towers when first installed 
vut 


‘ler one season, cooling towers 
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were installed in every place due to 
the prohibitive cost of water. As a 
result of this study, it was concluded 
that the town not afford a 
water system adequate to meet the 
combined demands of lawn irriga- 


could 


tion and air conditioning, and it was 
recommended therefore that the town 
consider the passage of an ordinance 
requiring cooling 
towers on air conditioning installa- 
tions. 

A study of Fig. 3 led to the con- 
clusion that a consumption of 250 
g.p.d. per capita should be adopted 


condensers = or 


as a basis of design under normal 
demand. This gives for the present 
population of 10,000 an equivalent 
of 2,500,000 gal. per day and for the 
ultimate population an equivalent of 
5,000,000 gal. per day, or 1,750 
g.p.m. and 3,500 g.p.m., respectively. 
Peak days have already produced 
demands of 2,700 g.p.m., or a peak 
rate in excess of 4,000 g.p.m. 

The location of the pumping plants 
and elevated storage were next de- 
termined, along with their approxi- 
mate spheres of direct influences on 
the system. The ultimate water con- 
sumption by blocks was computed 
and totaled by areas which were to 
be served by the mains operating 
between the pumps and the overhead 
storage. 


Pipes and pumps 


In the determination of the size 
of mains, the following factors were 
taken into consideration: (1) the an- 
nual cost of owning a given size of 
main, and (2) the annual cost of 
pumping the desired quantity of 
water through that size of main. 

The annual cost of ownership 
includes cost of pipe in place plus 
material amortized at the pre- 
vailing rate of interest over the 
life of the pipe, which was as- 
sumed in this case as 100 years. 

The pumping costs are deter- 
mined by taking into account 
the various rates of pumping 
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through the line and the length of 
time the pumps operated at these 
rates. This time rale was determined 
from Fig. 3. 

Curves showing the combined cost 
of owning and pumping through 
various sizes of lines were plotted 
for the various sizes of pipe. These 
curves (Fig. 4) show the economical 
limits for the various sizes under con- 
ditions applicable to this particular 
problem. The point of intersection 
of these curves indicates the economi- 
cal point at which an increase should 
be made in the size of pipe, and it is 
on the basis of these calculations that 
the improvements in the distribution 
system were determined. 

There are at present two pumping 
plants; one located in the northeast 
section of the town with a capacity 
of 750 g.p.m., and the other in the 
south central portion of the town 
with a capacity of 3.000 g.p.m. The 
smaller plant will be increased to 
1,250 g.p.m., but no change will be 
made in the larger station. A new 
plant is to be located in the north- 
west portion of the town with a ca- 
pacity of 1,250 g.p.m. making the 
total available pumping capacity 
equal to 5.500 g.p.m., with the plants 
well located for preserving uniform 
Water is obtained from 
two feeder mains of the Dallas sup- 
ply system which pass through the 
town. 

The relation between pumping 
rates and storage for a daily con- 
sumption ranging from 1.5 to 7 
m.g.d. is shown in the accompany- 
ing table. The relation between the 


pressures. 


average rate of pumping, total con- 




















Daily Per Capita Consumption 





Percentage of Time 


Fig. 3. Percentage of time in which various rates of consumption occur. 
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Pumping Through 1,000 Ft of Pipe 


gand 


200 


“ 
Ownin 





2,000 


continuous during the summer 


o months. The re-occurrence of dry 
6 5 / 
3 seasons, such as those of 1934 and 
a ‘ ° ~ 
c 1936, may require 5 m.g.d. 
3 At the present time the town is 
S using a 250,000 gallon elevated 
> . 
€ tank located on its southeast bor- 
. der. In view of the anticipated de- 
0 500 4000 re Y oe 
Nominal Rate of Flow in Gal. Per Min. mand, it is planned to add a 500,- 
000 unit, to be located in the 
Fig. 4. Economical sizes of maias for southwest part of the town. The 
various rates of flow. elevated tanks will be equipped 
with water stage meters, record- 
in the column marked “24 hour ing the elevation and pressure at 
period.” For example, a day in which the largest pumping plant. The 


3.5 million gallons are used would 
require a storage capacity of 588,000 
gallons in order that a uniform pump- 
ing rate of 3.5 m.g.d. can be main- 
tained over the 24 hr. period and 
meet all demands for water. Should 
there be but 500,000 gallons storage 
available, this column shows 
that for 13.5 hr. of the day a pump- 
ing rate of 3.672 m.g.d. would be re- 
quired, and for the remaining 10.5 
hr. a pumping rate of 3.270 m.g.d. 
could be maintained. The study on 
which the table is based was made 
with the view to determining storage 
requirements reduce 
peak pumping rates and thereby hold 
the monthly and annual power de- 
mands to a minimum 
efficient pump operation. 
Pumping records show that the 
3.5 m.g.d. rate will occur with in- 
creasing frequency until about 1940, 
when this demand will be practically 


same 


necessary to 


and _ obtain 


pumps at the other two plants will 
be equipped with automatic start and 
stop devices operated by dial phones 
from the main station. This control 
will enable any pump to be started 
or stopped and a switchboard will 
indicate what units are operating or 
idle. Pressure gauges will act as a 
check on the performance of the 
pumps, while venturi meters will re- 
cord on combination charts the 
amount of water pumped, rate of 
flow and suction and discharge pres- 
sures. 

In addition to the pumps and over- 
head storage indicated above, the 
additions to the distribution system 
will include about 7,600 ft. of 6 in., 
11,700 ft. of 8 in., 10,500 ft. of 10 
in., 6,700 ft. of 12 in., and 2,200 ft. 
of 14 in. cast iror pipe. The total 
cost is estimated at $235,000. It is 
planned to salvage about 10.400 ft. 
of cast iron pipe ranging from 4 to 


RATES OF PUMPAGE AS AFFECTED BY STORAGE FOR VARIOUS DAILY CONSUMPTION DEMANDS 





AVERAGE RATE MILLIONS OF GALLONS PER DAY 

















Hours aa 
Peneed 15 2.0 3.5 a 5.0 6.0 2 7.0 
| Rate Storage | Rate Storage | Rate Storage | Rate Storage | Rate Storage | Rate Storage 
7.52 250,000) §.847 250,000 
13.5 Hr. | 6 178 250,000) 6.992 500,000) 8 333 500,000 
Period | 4.163 250,000) 5 680 500,000) 6 506 750,000) 7.830 750,000 
| 2.172 250,000) 3 672 500,000] 5.183 750,000) 6 02 1,000,000) 7.346 1,000,000 
24 Hr. Period) 1.5 252,000! 2 0 335,000) 3.5 588,000] 5.0 840,000] 6.0 1,008,000] 7.0 1,176,000 
_ —_— | — ——-— - | —_— so | — | — - - 
| 1.768 250,000) 3.270 500,000) 4.770 750,000) 5 980 1,000,000] 6.556 1,000,000 
10.5 Hr. 2.567 250,000) 4.093 500,000) 5.333 750,000] 5.873 750,000 
Period | 3 472 250,000) 4.624 500,000} 5.138 500,000 
3.838 250,000) 4.316 250,000 
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8 in. in diameter and rehabilit te j; 
for further use. The pipe, aft re. 
moval from the ground, is hau!«d | 
a central storage yard where {i 
thoroughly cleaned and given | }y) 
tar application. Part of this pip 
been in 1911. It shows 
practically no sign of corrosiv 

The Highland Park water s))pply 
extension is under the supervision of 
Roderic B. Thomas, town engi jeer. 
and Myers, Noyes & Forrest, co 
ing engineers. 


use since 


Cork Insulation Prevent: 
Water Pipe from Freezing 


To PROTECT an exposed water main 
from freezing during the extremely 
low temperatures of Canadian win- 
ters, the city of Ottawa has insulated 
a recently installed conduit with a 
cork cover. The pipe, 48 in. in di- 
ameter and carried over a_ river 
channel on a steel bridge, is used to 
convey water from the treatment 
plant located on an island to the 
distribution system on the mainland. 

As described in The Power Spe- 
cialist, the insulation was applied 
after 1} in. steam lines were placed 
on either side of the pipe. These 
steam lines were covered with half- 
sections of insulation so 
placed as to leave the portion of the 
steam pipe line next to the water 
main uncovered. With the insulation 
for the steam line thus placed. the 
entire assembly was next wrapped in 
a layer of expanded metal of su'l- 
cient strength and rigidity to main- 
tain an air space between the water 
main and a rock cork covering which 
was applied later. 

Two layers of rock cork were ap- 
plied in such manner that none of 
the joints of the outer layer coin- 
cided with those of the inner layer, 
either horizontally or transversely. 
To complete the job, a weatherproof 
coating was applied over the rock 
cork. The insulation is said to be 
sufficient to prevent still water in 
the pipe from freezing during a six- 
hour period under minimum weather 
conditions at an atmospheric tem- 
perature of 30 degrees below zero. 

The purpose of the steam line is 
to heat the air space surrounding 
the water main in case the 
should ever arise. Normally there 
will be no steam in these lines. and 
the guarantees made by the insula: 
tion contractor are entirely inde- 
pendent of their use. 
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Cross-Connection Crimes 


Jor. I. ConnoLry 


Assistant to the president, Chicago Board of Health 


Preservation of the purity of water in the 


elimination of hazards back of the property line 


life is a crime and the water- 
works man who prevents loss of life 
is a crime-buster. Often the search of 
the cross-connection or other health 
hazard in a water supply is just as 
baflling as the mysteries surrounding 
the plot in a best-seller. Just as the 
war against crime is carried out on a 
constantly shifting front, the focus of 
the age-long struggle against water- 
borne disease changes from time to 
time. Formerly it centered largely on 
the source of water supply; now the 
scene of active battle is shifting to 
the “distribution front.” 

The detective wishing to solve 
water-borne disease mysteries today 
finds his most fertile field in the maze 
of pipes and fixtures that form part 
of the distribution system. The great 
development in air conditioning of 
recent years entails the new duty of 
meeting and overcoming its dangers. 
\ir conditioning has so much in its 
favor that it may surprise many 
people to hear of its dangers, but 
they are by no means imaginary. 
The water-borne outbreak of am- 
ebie dysentery in Chicago during 
the World’s Fair was caused, in 
part, by pollution of water taking 
place through a sewer cross-con- 
nection from the condenser of an 
ice machine used for air condition- 
ing. Similar dangerous conditions 
have been noted elsewhere. No fewer 
than 589 direct ice-machine conden- 
ser cross-connections to sewers have 
heen found and removed in Chicago 
alone in the past four years, many of 
them in counter freezers in ice-cream 
stores and soda fountains. 


\\ ANTON DESTRUCTION of human 


Air conditioning hazards 


There are three general types of 
azards_ from cross-connections or 
terconnections, of varying degrees 
{ danger, commonly encountered in 
nnections to air-conditioning appa- 


ratus: (1) direct sewer connections; 
(2) back pressure from circulating 
pumps; and (3) make-up water inlets 
submerged in air-washer pans. 
Considerable quantities of water 
are used for condensing in the ice 
machine which form a part of air- 
cooling Frequently, — the 
amount of condenser water exceeds 
the domestic consumption in the 
building. It must be wasted to a 
sewer, stored for future use or pul 
through a cooling tower. Storage is 
ordinarily impossible and _ cooling 
towers have certain disadvantages, 
so there is a strong tendency to con- 
nect the condenser discharge both to 
the domestic water supply and to the 
sewer. This arrangement existed in 
the hotel where the Chicago amebic 
dysentery epidemic originated. 
Whenever the pressure of water in 
a building is increased above that 
existing in the street mains and pol- 
lution of the water in the building 
may occur, a hazard to the safety of 
the water in other buildings is cre- 
ated. The water pressure may be 
increased by means of a_ booster 
pump, (frequently termed a house 
pump), but may also be due to other 


7 


causes. For example, a connection to 


systems. 


a heating plant was the cause of con- 
taminating the water in the street 
mains and neighboring buildings with 
material put in the heater to seal 
leaks. The piping layout is shown in 
Fig. 1. The trouble was discovered 
through discoloration of the water in 
a nearby structure and_ traced 
through the main and a faulty check 
valve to the heater. The pressure 
relief valve was set higher than the 
city pressure and the check valve 
leaked. Another unusual case of 
developing a higher pressure than 
that in the city mains was discovered 
in a garage where the compressed air 
hose was attached to a water pipe in 
order to run the meter backward and 
cut water bills. 


distribution system involves 


Still another illustration is a leak 
through the material separating the 
ammonia and the cooling water in an 
ice-machine condenser. The ammonia 
was forced through the leak into the 
water and thence into the street main. 
Also, a situation shown in Fig. 2, 
found in a large hotel, permits pre- 
viously used water from a hydraulic 
elevator system, heavily contaminated 
as shown by laboratory tests, to enter 
the house tank and entire domesti: 
water system, if valve “A” leaks. Pol- 
luted water may also find its way back 
into the street mains, as well as into 
the house tank of the hotel, if valve 
“A” leaks when the house pump is 
not in operation and when check 
valve “B” is also leaking. 

Probably one of the worst exam- 
ples frequently found is the priming 
connection to a sewage pump, where 
sewage can be pumped directly into 
the water mains. A small outbreak 
of diarrhea among employes of a 
power plant has been traced to such a 
priming connection. A rarer case is 
the connection of a water pipe to the 
discharge of a sewage ejector. Such 
a connection is reported by the U. S. 
Public Health Service in a recent 
bulletin. In this case the water jacket 
of an air compressor was directly 
connected to the ejector discharge 
pipe 20 ft. below the street sewer. A 
condition somewhat similar to this, 
though less hazardous, was found in 
a Chicago hotel in 1934. 

In addition to the formation of 
higher pressures in the building, 
there is another aspect of this prob- 
lem, namely, the creation of a lower 
pressure or even formation of a vac- 
uum in the street mains. This may 
occur as a result of heavy pumping 
by fire engines, by shutting off and 
draining portions of the distribution 
system or through breaks in pipes. 

Even though the additional pres- 
sure provided by a booster pump is 
not great, a health hazard may be cre- 
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the street main; (2) a bad arrangement which permits used water to enter the house tank should valve A leak, and permits 
used water to enter the city main should valves A and B leak; (3) priming connection which permits the circulation pump 
to discharge into the house system if valve should leak or be left open; and (4) suggested surge tank arrangement where 





ated. For example, an air-washer cir- 
culating pump on an upper floor of 
a building may not develop much 
pressure compared to a fire pump. 
Still, when the city pressure at that 
elevation is near or below atmos- 
pheric pressure, a priming connec- 
tion, such as shown in Fig. 3, may 
lead to gross contamination of the 
domestic water supply, should valve 
“A” on the priming connection Jeak 
or be left open after the pump starts. 
Recording gage charts made on 
upper floors of buildings in Chicago, 
Minneapolis and Pasadena, agree in 
showing that drops in water pressure 
to atmospheric pressure and crea- 
tion of a negative head are by no 
means uncommon. By 
Fig. 3 it may be seen that closing 
valve “B” at the foot of the riser may 
permit the air-washer pump to supply 
fixtures in the building regardless of 
the adequacy of the city water pres- 
sure. Also, if the service connection 
to the main is small or if its capacity 
is diminished by deposits or tubercu- 
lation, the wide opening of valve“C” 
or valve “D” may cause the entrance 
of dirty water from the air washer 


referring to 


house 








pressure exceeds that in 





into the domestic water supply system. 

Dangerous conditions which men- 
ace the safety. of water supplies 
should not be permitted to exist in 
building. Theoretically, the 
authority carrying the health respon- 
sibility for the city should prevent 
their creation. Practically, it may be 
questioned whether this is being done 
completely in any city. Even a few 
days or hours after an inspection has 
been completed, a dangerous situa- 
tion may be created without the 
slightest notice. For example, a large 
office building in which 25,000 peo- 
ple are regularly employed was thor- 
oughly inspected at the time of its 
erection, and the plumbing was found 
to be satisfactory. Shortly afterward 
complaints to the Board of Health of 
diarrhea among employes of one of 
the tenants caused an investigation 
to be made of the water system, dur- 
ing the course of which a recently 
installed cyanide tank with a sub- 
merged inlet was discovered in a 
silver plating establishment in the 
building. This tank, containing a 
strong solution of one of the most 
violent poisons known, was so con- 


any 


water main. 





nected that siphonage of its deadly 
contents into the water supply was 
easily possible. The connection was 
immediately dismounted but the fact 
that a situation so hazardous could 
develop, unknown and _ unhindered, 
demonstrates the futility of attempts 
to keep all possible sources of con- 
tamination out of buildings by 
inspections alone. 

What then can be done about it? 


Much can be done, principally 
through education of engineers, 


architects, plumbers and 
owners, supplemented by inspections, 
plan examinations and _ identifica- 
tion of pipes by distinctive colors. 
Where the house water pressure is 
raised above the city pressure, )) 
booster pumps or otherwise, 
water contamination may occur in 
the premises, (and particularly where 
an auxiliary unsafe source of water 
supply exists) this education may no! 
suffice to give protection. Then, in 
addition to such measures, it may 
become advisable to limit to the 
building any pollution of water that 
may occur, and prevent its travel 
back into the city mains and thence 


property 


and 
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to other premises. Such contamina- 
tion of the water in the street mains 
hy backflows may be prevented by 
making a physical separation of the 
house system from the mains by the 
use of a surge tank. (Fig. 4.) 

Conditions are often encountered 
in high buildings where the lower 
floors of a building are supplied 
with water under city pressure, and 
the upper floors are supplied through 
a booster or house pump. Where a 
surge tank is used to make a physical 
break between the city main and the 
house pump, care must be exercised 
to discover and eliminate intercon- 
nections which may permit the water 
discharged by the house pump to find 
its way back again to the mains, pos- 
sibly through another separate serv- 
ice connection. 

Any fixture so arranged that the 
water enters below the surface of its 
contents, may be the means of con- 
taminating the water in the pipes by 
siphonage or back pressure. This 
hydraulic principle applies to the 
flush valves or tanks used on toilets, 
tubs and other fixtures. 

Ten years ago it was common prac- 
tice to have instrument and utensil 
sterilizers in hospitals supplied with 
water through an inlet in the bottom 
of the fixture. Although the manu- 
facturers of hospital sterilizers have 
discontinued making sterilizers with 
submerged inlets since their atten- 
tion was called to this hazard in the 
spring of 1928, it is regrettable to 
note that some air conditioning in- 
stallations where plumbing inspec- 
tion is lax, have been made with sub- 
merged inlets. Such an arrangement 
invites siphonage of the dirty water 
from the pan into the water supply 
of the building, and in some cases, 
even into the street mains. It is cus- 
tomary to have in the pan a stand- 
ing waste and overflow, constantly 
open to the sewer, for the purpose 
of keeping the water level from ris- 
ing above a_ predetermined level. 
There is nothing to prevent the back- 
ing up of sewage into the air-washer 
pan, however, whenever the sewer 
becomes obstructed or flooded. 

Pressure in water mains may vary 
greatly and sometimes drop suddenly 
due to unforeseen emergencies thus 
drawing into the main contaminated 
water. In a hilly city obviously great 
differences in pressure exist between 
hill top and valley. Should a main 
burst in such a city, the pipe may 
drain rapidly and cause the forma- 
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tion of a high vacuum. Likewise a 
conflagration may 
fire engines to the scene that the 
pressure in the mains is greatly re- 
duced or a vacuum created. 

One morning last summer a fire 
broke out in a factory district in 
Chicago. Because of repair work in 
progress on water mains in the vicin- 
ity, the quantity of water was limited. 
Before long a vacuum was produced 
in the mains by the suction of the 
fire engines. Near at hand was the 
heavily polluted south branch of the 
Chicago River. The fire grew worse 
and in desperation a fire boat was 
sent. A hose under considerable pres- 
sure from the fire boat was connected 
to a siamese connection on one of 
the fire engines which had been 
unable to get sufficient water from 
the hydrant. The other half of the 
siamese was still attached to the 
hydrant from which it had _ been 
pumping. Presently it occurred to 
some one that river water, because 


bring so many 
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of its much higher pressure, was 
going into the city mains through this 
siamese, and the hydrant was there- 
upon quickly closed. The resultant 
water hammer burst the hose leading 
from the hydrant to the fire engine, 
showing that there was a flow from 
river to the mains. The Board of 
Health and Water Department were 
notified immediately by the Fire De- 
partment, and took the necessary pre- 
cautions to avoid an outbreak of 
water-borne illness. Where a building 
has a standpipe with connections to 
which a fire boat may attach a hose, 
a similar hazard may exist. 

The safety of the drinking water 
will never be assured until every link 
in the chain of protection is made 
strong. Huge sums have been spent 
to secure safe sources of supply. It 
is now time to pay a commensurate 
amount of attention to the equally 
important and often more difficult 
task of keeping the water safe after 
it enters the distribution system. 


Water Quality on Trains 


Impaired by Careless Handling 


Bacrertotocicat tests made on 
1,090 samples of drinking water 


collected from cars operated by nine 
different railroads with terminals in 
the New York City area indicated 
that at least two of these railroads 
were inefficiently cleaning their stor- 
age containers or contaminating the 
water by handling it in a careless 
and insanitary fashion, according to 
investigators of the U. S. Public 
Health Service. The findings were re- 
ported by A. P. Miller and E. C. 
Garthe, sanitary engineer and junior 
sanitary engineer, respectively, of 
Interstate Sanitary District No. 1. 

The purpose of the work, as de- 
scribed in the Public Health Reports, 
Vol. 53, No. 8, was to determine 
whether the sanitary measures in 
vogue and the protective devices em- 
ployed in the terminals were effective 
in protecting the quality of water 
during its passage from the mains of 
the municipality supplying it to the 
consumers on the trains. It was as- 
sumed that if a carrier did not ade- 
quately protect its car watering facil- 
ities against contamination, _ this 
would be reflected in the quality of 
the water secured from the coolers 
and other containers. 

Samples were taken from all types 





of cars without any attempt to be 
selective. Since the samples did not 
originate from a single source of sup- 
ply, the Treasury Department stand- 
ard for drinking water could not be 
applied to the laboratory results. It 
was possible, therefore, only to evalu- 
ate the results secured on each rail- 
road’s series of samples by comparing 
them with those that would be ob- 
tained from samples of water free 
from with the 
results of the tests on each other rail- 


contamination and 


road's series. Samples showing three 
or more 10 c.c. tubes positive for the 
coli-aerogenes group were considered 
as unsatisfactory. 

An attempt was made to correlate 
the results with the type of car from 
which the samples were taken, but 
this was not fruitful of results. How- 
ever, says the report, it is interesting 
to note that one of the lines from 
which a large number of samples 
was secured was able to show a 
correlation between unfavorable _re- 
sults and one particular car design. 

The authors of the report believe 
that scheme has merit in determin- 
ing roughly which railroads are giv- 
ing sufficient attention to car and 
terminal sanitation and which are 
not. 
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NEW METER SHOP AND GARAGE OF THE MINNEAPOLIS WATER DEPARTMENT 


\Mleters in Minn ‘apolis 


Associate 


W. W. DEBERARD 


Editor, Engineering 


News-Record, Chicago 


Well-planned routine of record-keeping, testing procedure and_ repair 


operations in a modern shop assures efficiency in meter-handling 


— YEARS AGO the Water Depart- 
ment of Minneapolis, Minn., 
recognized the need for new head- 
quarters for the meter department 
and built a new building for that 
purpose a block away from the city 
hall in the gloomy inadequate base- 
ment of which the meter testing and 
repair work had grown up. With 
entrance into the quarters, a 
one-story and basement structure, a 


new 


progressive modernization of meter- 
handling procedure began. Record 
keeping was revised and simplified. 
A parts department was established 
which buys locally on specifications 
at wholesale prices lower than any 
manufacturer will bid. While the 
department can make meters at one- 
third less than the ordinary bid 
prices it has continued to purchase 
meters as heretofore. All meter pat- 
ents expired years ago so that meter 
makers have only price, quality and 
service advantages over any well- 
equipped machine shop. From a re- 
cent inspection of the Minneapolis 
meter department the following notes 


were made on its general operation. 

The building in which meters are 
tested has a 66-ft. office front on 
Third St. The lot runs 155 ft. through 
to Fourth St., the back end of which 
is used as a receiving areaway and 
parking space for plumbers’ trucks 
and department cars. Plumbers bring 
in many meters for repair, since the 
customer owns and is responsible for 
his meter and must pay for repairs, 
although the work is done by the 
water department. On the first floor, 
which has a truck entrance door from 
the areaway and a trolley hoist run- 
ning the length of the shop, are lo- 
cated three single testing machines 
taking meters up to 2 in. and an as- 
sembled tester taking larger sizes. 

The test machines are in the center 
of the room and the work benches 
for testers are on the side in front 
of large factory-type windows. Par- 
titioned off on the opposite side are 
storerooms for parts, locker room 
and a storekeeper’s office where accu- 
rate records are kept in a perpetual 
inventory card file system. At the 


truck entrance is a receiving clerk's 
counter. Meters are unloaded ont) 
warehouse trucks having four 3x0-{! 
platforms one above the other. 


Through the shop 


Perhaps the easiest way to trl 
the story of meter-handling proc 
dure is to follow a meter through 
the shop in its journey from private 
premises back to place again. 

Meter readers work continuous!) 
and go over the whole city once 
every quarter, setting down their 
readings from the bottom of the pave 
up and immediately subtracting fron 
the previous reading to get the qua! 
ter’s consumption. If the consump- 
tion appears out of line, the meter 
does not register or there is leaka 
evident, the reader so notes it on |i! 
sheet, which is kept in the collect 
office (in city hall) where it is usd 
by the clerks for triplicate billi 
purposes. If the meter is stopp: 
for instance, a meter removal “pul! 
order is written in duplicate on a 
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white thin sheet and on a red file 
card. Both order and card are sent to 
ihe meter department, where addi- 
tional information is added from a 
card in a history file in which all 
previous records of that particular 
meter are entered. These original 
cards play an important part in the 
simplified system, since they stay 
with the meter during its passage in 
and out of the shop and finally 
into a record file. 

For meter handling the city is di- 
vided into three districts, each of 
which is subdivided into eight 
groups, with a meter puller and set- 
ter assigned to each group. Each dis- 
trict is worked on for a month’s 
period and is so arranged in time 
to follow the month the readers have 
been at work in that district. Thus 
the whole city is covered every quar- 
ter. As the meter pullers are rotated 
in these groups, eventually they be- 
come familiar with the whole city. 
Except for downtown and _ spec ials, 
groups cover a strip about 6 blocks 
wide and 25 long. Each district is 
about 8 sq.mi. in area and contains 
31,000 meters. If a puller completes 
his assignment before his fellow 
workers have finished on their as- 
signments he assists them in complet- 
ing their quota. In any case, work in 
one district is completed before the 
next one is started. One man is as- 
signed for large meters and special 
emergency cases. 

A whole month’s work of say 150 
pull orders is arranged in accordance 
with street numbers and a white rec- 
ord separated from the red or shop 
card. A file for work orders for all 
the outside men is maintained near 
the door of the shop. On receipt of 
his white cards the puller goes over 
the list and checks the order and 
then proceeds to remove meters as 
he goes along. 

When a meter is removed a nipple 
is inserted in its piace. Often meters 
must literally be dug out of debris, 
but this covering frequently serves 
the useful purpose of preventing 
freezing. In the majority of cases 
full basements under houses are the 
rule, making it possible to place 
meters in desirable and favorable 
settings—meters are set high above 
the floor, for easy reading and out of 
danger of flooding. 

A white tag showing the name of 
the puller and the address from which 
the meter was taken, is attached to 
the meter. In recent years red tags 
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I Ig. 2. Original meter removal order in duplicate carries record through shop and 
finally furnishes information for history cards. 
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Fig. 3. 


ment and inventory record. 


have been attached to all meters as 
they leave the shop giving the meter 
number, size, make, and date of ac- 
curacy test on one side and address, 
reading “out” and puller’s name on 
the other side. These tags carry a 
printed warning to the householder 
not to disturb, not to apply heat if 
frozen and to shut off the valve in 
case of leakage and to notify the de- 
partment. 

Returning to the shop with the 
day’s “take,” the puller unloads his 
meters in a group onto a truck. The 
receiving clerk immediately reads the 








Meter history cards which are filed by street location (top), and the equip- 


meter dials and reports this reading 
to the collector’s office for check 
with that of the last reading by the 
meter reader. The latter is noted in 
the reader’s book. The puller returns 
the white removal order to the meter 
superintendent’s office without nota- 
tion if everything is regular. 

If, for instance, he cannot get into 
the premises after one or two calls 
this fact is noted in the remarks 


column of the order and turned in 
to the meter office which immediately 
sends it over to the collector’s office. 
is dispatched to 


From here a letter 
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Fig. 4. Looking into the shop from the truck entrance where meters are unloaded 


onto warehouse trucks. 


the owner, carbon and original order 
coming back to the shop and the lat- 
ter attached to the shop card. Ten 
days leeway is given before a shut- 
off order is issued. 


Test and repair work 


Arriving at the shop, meters are 
first taken into the basement for 
disassembly. The parts are put into 
a wooden tray, cleaned and passed 
through a bath of acid, then rinsed 
and brought back to the first floor to 
the end of the tester’s bench. The 
white cards, which meanwhile have 
been in the shop office, are placed in 
a tray face down, and the individual 
repairman when he is ready to test 
and repair another meter takes the 
card on top and then gets the meter 
which the card calls for. 

When repairs are completed the re- 
pairman notes parts and labor on 
the white card and notes the 
meter record on his own daily re- 
port for use of the foreman. A rough 
test is made and the meter then goes 
to the head tester, who changes 
gears if the reading is more than 3 
per cent off. If the cost of repairs, 
labor and material exceeds $4 the 
foreman is called in and_ usually 
condemns the meter. In these cases 
the customer is notified to purchase 
a new one. The consumer has no 
choice, but must take what the de- 
partment has in stock, which is 


also 


billed out to him practically at cost. 

The head tester notes on the white 
card results of his tests, the actual 
figure being the weight of a 10-cu.ft. 
run. At this point the white card is 
removed from the meter to the office 
and a red tag made out and substi- 
tuted for it under the lid over the 
dial. The meter is then sent to the 
painter, who applies a bronze paint 
with a spray gun in a small cabinet 
with exhaust fan, checks the read- 
ing and notation or the red tag, and 
ties this to the meter. Now the meter 
is ready to be returned and reset, 
which is done by the same man who 
removed it. If normal, the group of 
meters should be intact and come out 
of the shop ready for reset about a 
week after going in. About 60 meters 
go through the shop every day. 

The labor and material items on 
the white original card when it 
comes from the shop are priced and 
the items added on the red card. The 
red card (not to be confused with 
the red tag) is returned to the col- 
lector’s office for billing and filing. 
The record on the white card is trans- 
ferred to the meter history card. All 
files are by street and number. Be- 
fore they are filed the white cards 
are used by the superintendent in 
making up a daily meter shop report 
of material and labor for each of the 
ten kinds of meters and work of each 
repairman. These records are as- 
sembled by months, from which the 
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years record is quickly made u 
The number of met 
pulled and put through the shop 
the three years prior to 1936 w 
11,434, a figure increased to 14,8) 
or nearly 30 per cent increase 
1936. Some 544 less were repaire. 
this difference representing mete) 
condemned. The 1936 average co- 
per meter was $4.03, a reduction « 
12.2 per cent over the previo 
3-year average. The number repair: 
monthly varies from 1,000 in th 
vacation months to 1,479 in Mar 
following the winter casualties. 


average 


Parts department 


The storekeeper has tiers of ste: 
bins for parts, which include ever, 
thing from cork and rubber bearing- 
to assembled gear trains. With th: 
exception of the porcelain dial faces 
every part is made in Minneapolis 
Certain parts are chromium plated 
monel metal is used in certain spin 
dles. Tests to destruction indicat: 
that meters assembled from _ parts 
made locally stand up longer than 
new ones. 

As the storekeeper passes out smal! 
parts he notes them in a day book 
and at the end of the month assem- 
bles the figures for entry on the in 
ventory card. To save counting when 
numbers of units exceed 50 he has 
stock bins with definite full numbers 
in them, packages so to speak, al 
though they are not wrapped o1 
boxed. When inventories get low as 
noted on the inventory card and or- 
ders have been placed, a red clip is 
slipped over the card, which serves 
to indicate when orders are slow a: 
well as that the order is on the way. 

An inventory is also kept of all 
equipment with the original price 
and annual depreciation noted. This 
record facilitates the annual Janu 
ary inventory and also provides com 
parative data for subsequent pu! 
chases. 

Albert Thompson is foreman. i: 
charge of the division of meters an 
meter services and Fred Dymoke i- 
storekeeper. The meter division i- 
one of five divisions into which th: 
activities of the waterworks depart 
ment under J. Arthur Jensen, supe: 
visor and waterworks engineer, ar 
divided. The other four divisions a: 
pumping stations and power, filtr: 
tion and purification, distributi: 
and service and office and met: 
reading. 
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Sunshine and Alga Control 


Sanitary 


Control of 


R. F. Goupey 


Engineer, Bureau of Water Works and Supply, Los Angeles 


taste-and-odor-producing organisms and reduction in treat- 


ment costs made possible by charting ultra-violet ray activity 


Of great significance in water 
treatment practice are the findings 
set forth by Mr. Goudey who, for the 
first time, tells of his studies correlat- 
ing ultra-violet ray radiations with 
alga growth in reservoirs. Savings of 
20 per cent in chemicals, and more 
positive control of taste and odor 
organisms have resulted from the 
application of these findings. Devel- 
opment of this technique puts a new 
tool in the hands of the waterworks 
man for quality control—Ep1tor 


oon practice in treating reser- 
voirs with copper sulphate or 
chlorine for alga control is to deter- 
mine by laboratory analyses when 
certain types of microscopic organ- 
isms gain ascendancy and reach pre- 
determined limits. This procedure 
has not been satisfactory because 
what might be considered a_ safe 
limit under certain conditions proves 
at times to be entirely too high. Like- 
while waiting for certain 
growths to reach fixed limits they 
frequently and suddenly get out of 
control, One of the most perplexing 
problems in treating reservoirs is 
still the determination of the proper 
time when treatment should be ad- 
ministered. 

From the layman’s — standpoint, 
microscopic growths are supposedly 
at a maximum when water tempera- 
tures are high, hours of sunshine 
are long, and mineralization is at its 
height. It has been very puzzling to 
note that periods of greatest alga 
activity do not in most instances 
coincide with these factors. In search- 
ing for a possible explanation an at- 
tempt was made to correlate periods 
of alga activity with the ultra-violet 
ray radiation from the sun. As early 
as 1935 a study of these factors in- 
dicated that periods of greatest mi- 
croscopic growths in reservoirs oc- 
curred at times when the ultra-violet 


wise, 


radiation was at its greatest amount 
and all the other factors were below 
their maxima. 

The, comparison 
radiation and the microscopic catch 
averaged for thirteen 
reservoirs on the Los Angeles sys- 
tem is illustrated in Fig. 2. It is 
to be noted that the maximum spring 
growth of alga in 1935 occurred in 
the middle of March at which time 
ultra-violet ray radiation was at its 
maximum. The water 
during March was the coldest of the 
year, averaging 55 per cent below 
the average. Also, during March the 


between — solar 


some large 


temperature 


per cent of sunshine was 94 per cent 
of normal. The per cent of possible 
hours of sunshine was 
64 per cent. The low- 
est alga growth and 
also the lowest ultra- 
violet radiation was 
during June and July 
at which time the wa- 
ter temperature was 
highest, and the hours 
of sunshine and per 
cent of possible hours 
of sunshine were great- 
est. This correlation 
was so striking that 
it warranted further 
investigation. 

The following dis- 
cussion deals with 
Southern = California 
conditions which are 
probably different than 
elsewhere. During the 
year 1936-37 the max- 
imum growths in res- 
ervoirs coincided with 
the period of maxi- 
mum ultra-violet ray 
activity in May which 
also was the period of 
least water tempera- 
ture and hours of pos- 
sible sunshine. In 1937 


the greatest activity was in April. 
There is a second peak in radio ac 
tivity and alga growths in the fall. 
usually November or December. A 
closer study of the data indicates two 
active periods; one occurs in the 
spring months when the atmosphere 
is clear and all nature starts its 
growing season, and the second oc- 
curs in the fall after the first winter 
rains. The growth of plant life in 
water is parallel with the increased 
tendency for land plants to thrive. 

Few troubles are experienced from 
the beginning of May to the end of 
August because during the summer 
there is much less solar radiation 


and, in addition, the haze in the 





Fig. 1. Ultra-violet ray measuring device. The photocell 
is shown at the lower left. 
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sky makes it difficult for ultra-violet 
ray emanations to reach water sur- 
faces. In the fall, however, the atmos- 
phere becomes clear, ultra-violet ray 
the and 


growths 


increase, 
then 
troublesome. The periods when cop- 
per sulphate is used to destroy algae 
corresponds with these variations. 
The heaviest usage of copper sulphate 
coincides with the spring period of 
solar radiation. September is the 
month when the combined factors of 
water temperature and hours of pos- 
sible sunshine are at their maximum 
and yet, during 

this month, 
than five per cent 
of copper sulphate 
applied in a year 
is used. 

During 1935-36 
all ultra-violet ray 
measurements 
were obtained from 
data furnished by 
the California In- 
stitute of Technology. In July, 
1936, two ultra-ray measuring and 
recording devices were purchased to 
carry these studies further. While 
this research is still in a preliminary 
stage and definite conclusions as yet 
cannot be reached, it is hoped that 
workers elsewhere will be interested 
in making studies of 
ultra-violet activity and alga growth. 

The simplest type of radiation re- 
cording apparatus is that furnished 
by the Westinghouse Co., consisting 
of a portable cabinet containing a 
photo-electric cell sensitive to ultra- 
violet radiations in the range from 
2700-3600 Engstrom units. The cath- 
ode material in the sensitive cell is 
thorium. The recording device con- 
sists of a counter operated by a bat- 
tery current from a condenser which 
breaks down each time the current on 
the photo-electric cell breaks in its 
condenser. 

The total number of counts per 
minute is a relative measure of the 
ultra-violet ray radiation. Manual 
readings from such a machine must 
be made at frequent intervals dur- 
ing the day in order to observe vari- 
ations. 

The second machine which was 
purchased was a photo cell of similar 
sensitivity but directly connected with 
a recording meter which gives a con- 
tinuous curve for the ultra-violet ray 
radiation. The photo tube for the 
recording unit is housed in a cell 
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Fig. 2. Relation between solar radiation 
and plankton in reservoir. 


containing a quartz plate window 
and the cell is mounted on clock 
mechanism so that the window is 
always pointed at the sun. Details 
for the best type of this setup have 
not yet been completed. The record- 
ing device consists of a recording 
galvanometer actuated by the photo- 
electric cell current direct. The chart 
reads from zero to 50 microamperes. 
Neither of these two units have as 
yet been standardized for known 
sources of ultra-violet activity and 
the readings which they give are only 
of relative value insofar as they vary 
above and below 
average readings. 

It is our aim to 
obtain 24 hr. con- 
tinuous _ readings 
at one reservoir 
throughout the 
daylight hours and 
determine —accu- 
rately the  varia- 
tions between all 
known factors en- 
tering the problem. The portable 
unit is carried from reservoir to 
reservoir to pick up effects of fog, 
differences in elevation, geographical 
variations, and other factors. 

Fog, haze, and clouds absorb radi- 
ation noticeably. Even though sun 
spot activity may be high it does not 
follow that radiation at the water 
surface is also high. The amount of 
daily variation is 100 per cent plus 
and minus of the average, and hourly 
variation on the minus side is even 
greater. For instance, the number of 
counts per minute will vary on a 
foggy day from 1/6 to 14 on a clear 
spring day. This gives a wide varia- 
tion with which to correlate other 
data. 


PA) 


Volume of Plankton Catch-P.P.M. 


Sun spot activity 


In tracing the ultra-violet ray 
activity closer to the source, equip- 
ment has been secured to study sun 
spots. It consists of a ground sun 
lens 8 in. in diameter having a focal 
length of 44 ft. A white disc is 
mounted on a_ suitable standard 
which shows the sun’s image in about 
a 4 in. diameter disc. Sun spots are 
clearly visible on it and are counted 
in number. The sun spots are divided 
into three classifications according to 
size, namely, 0 to 10,000 miles in 
diameter; 11,000 to 50,000 miles, 
and over 50,000 miles. The spots 
appear on the lower right hand 
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quadrant and gradually travel ac: 
to the upper left quadrant. A la: 
sunspot of 100,000 mi. dia. ent 
ing the lower quadrant usually s 
up a period of excessive ultra-viv 
ray radiation. 

The object of studying ultra-vi: 
ray activity is to determi 
first, whether ultra-violet activity 
on the increase or decline. If it 
on the increase, copper sulphate 
chlorine will be applied at lower » 
croscopic counts than heretofore, a: 
the greater per cent of copper a 
chlorine used during the year will | 
administered during the period «| 
greatest ultra-violet ray activity 
Likewise, if the radiation is on {i 
decrease and even though the n 
croscopic counts are somewhat hig! 
treatment will be postponed. 

Thus far, application of this ne\ 
principle has been of great valu 
Not only has there been a saving «! 
20 per cent of the chemical used in 
treating reservoirs but the wate: 
served to consumers is of a highe: 
quality judged by its freedom froin 
tastes and odors. 


now 


Atlanta Waterworks 
Improvements 


A WATERWORKS improvement pro- 
gram contemplating the expenditur 


of $1,250,000 during the next fix: 


years has been started in Atlanta 
The purpose of the program is to ex- 
tend plant facilities to meet presen! 
needs and also to provide for futur 
increases in consumption. During th 
peak load of last summer, the filtra 
tion plant with a normal capacity of 
39 m.g.d. was forced to operate at a 
50 m.g.d. rate. 

The new work will include the 
construction of two additional sedi- 
mentation basins equipped with mix- 
ing equipment, a 32 m.g.d. extension 
to the present filters, the installation 
of new supply and discharge lines, 
and enlargement of pumping facil- 
ities. Funds will be obtained from 
revenue specifically allocated 
waterworks improvements by a 
cent act of the state legislature. 

Construction of the sedimentativ! 
basins is now underway and it 's 
expected that they will go into s 
ice in July in time to assist the plant 
in carrying the peak summer low. 
Wiedeman & Singleton, Inc., of \t 
lanta, are the consulting enginee'-. 
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FIG. I. BRICK AND LIMESTONE BUILDING WHICH WILL HOUSE THE TREATMENT PLANT 








Augusta’s New Filter Plant 


R. E. Irvin, 


Assistant Manager, Municipal Engineering Department, Robert & Co., Inc., Atlanta, Ga. 


Use of concrete box flumes instead of pipe provides water conductors which 


also serve as wall structures and thus cut construction costs 


O SUPPLANT water’ treatment 
facilities that have given almost 
a half century of useful service, a 
filtration plant is now under con- 
struction in Augusta. This new 15 
m.g.d. plant with its special pro- 
visions for pre-treatment of the turbid 
water of the Savannah River em- 
bodies a number of interesting de- 
sign features. Prominent among these 
is the use of concrete flumes instead 
of pipes, which not only serve to 
conduct water but act as wall ele- 
ments in the structural design as well. 
In addition, automatic control devices 
for feeding chemicals and operating 
valves have been extensively em- 
ployed to insure good operation. 
For a proper understanding of the 
water supply problems of Augusta, it 
should be recalled that the city is 
on the banks of the Savannah River, 
some 130 miles upstream from the 
point where it empties into the ocean. 
\lthough extremely turbid the Savan- 
nah River has an abundant flow at 
\ugusta (2,000 sec.ft.min. estimated) 
and since this water is very soft, 
it serves as an excellent source of 
supply. 


Augusta’s first water system, con- 
structed in 1818, consisted of wood 
pipe lines which connected with 
springs. The wood pipes were made 
by boring out the centers of logs 
which were laid end to end to 
form a continuous channel. In 1845 
a dam was built about seven miles 
upstream from the city, and a canal 
was constructed to convey water 
into the city for the production of 
power in industrial plants. The avail- 
ability of this cheap power led to 
the establishment of a pumping sta- 
tion on the banks of the canal in 
1884. 

In 1898 a water treatment plant 
was constructed some four miles from 
the river; this consisted of basins 
with combined capacity of 125 m.g., 
a filtration plant equipped with ten 
1-m.g.d. circular steel tub filter units, 
and a circular brick clear well of 1.5 
m.g. capacity. The present facilities 
include the pumping station which 
is equipped with two double-acting, 
plunger-type pumps, each driven by 
a horizontal waterwheel, a 30-in. c.i. 
main from the station to the filter 
plant, centrifugal pumps for high 


service and a 500,000 gal. elevated 
tank for the high section. All of these 
structures, with the exception of the 
elevated tank, have been in service 
for 40 years and improvements were 
sorely needed. 

In a recent report on conditions 
the consulting engineers 
mended enlargements and changes 
which would eliminate the possible 
danger of contamination of the sup- 
ply due to the general poor physical 
condition of the plant, and would 
also provide adequate filtration and 
storage capacity. Population and 
water consumption curves showed 
that the filter capacity should be 
increased to 15 m.g.d., and clear well 
storage increased to at least 4,500,000 
gal. to care for estimated demands 
during the next twenty years. 


recom- 


The new plant 


On the basis of these recommenda- 
tions a new plant is now under con- 
struction on a site adjacent to the 
present plant. The design calls for 
the utilization of the existing raw 
water storage basins and clear well 
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as supplementary units in the new 
layout. Raw water will flow by grav- 
ity from the basins to a 
primary mixing chamber of the over- 
under baffle gravity type. The chem- 
icals will be applied at the inlet 
of this chamber and flash mixing 
will take place in a detention period 
of one minute at a velocity of 1.45 
ft. per sec. 


storage 


From the primary mixing chamber 


rx 


Flash 
battle hype 


6 cone valve 
9 
i 


t-30"Venturi tube 


~f, 
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Coaqu.'ation basin 
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The primary mixing chamber is at 
such elevation that gravity flow 
through a 30-in. line is available 
from the raw water basins. To con- 
trol the flow into the plant, a com- 
bined 30x16 in. venturi tube and 
16 in. hydraulic control valve will 
be installed in the 30-in. line. 

The cone valve will be controlled 
by a 4-way hydraulic transfer switch 
located in the filter plant at a point 


Coagula- 
tion basin 


Take of f flume 


Coagu/a- 
tion basin 


Filter inf flume 


vtilter influent flume 


we ] 
” Weter t t 
room lobby 


-Distribution flume 
-Drain flume 
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flume 


Pipe conduit 
Filtered water flume 
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. 3. General layout of the treatment plant, 


the water will flow into a secondary 

mixing or flocculation basin, 

equipped with mechanical agitators. 

This basin, divided into two parts 

for flexibility, provides a detention 

period of 30 min. Two coagulation 
basins with a combined detention 
period of 4 hr. are also included. 

Five rapid sand-type filters will be 

provided, each with a capacity of 3 

m.g.d. at the rate of 2 gal. per min. 

per sq.ft. The filters will be housed 

in a brick and limestone building of 
modernistic design which will also 
include the following: 

First Floor: Lobby, pump room, pipe 
gallery, meter room, shop, toilets, 
and boiler room. 

Second Floor: Filters, operating floor, 
office, laboratory, chlorinator 
and chemical feed rooms. 

Third Floor: Storage space for seven 
cars of chemicals. 


directly below an indicating raw 
water meter, which is actuated by 
the venturi tube. With this arrange- 
ment the rate of flow into the plant 
can be readily coordinated with 
changes in the rate of filtration. 

Design studies indicated that a 
considerable saving could be made 
by using concrete flumes as conduc- 
tors for the water between the vari- 
ous structures and also for waste 
water and drain conductors. The 
general arrangement of the flumes 
is shown in Fig. 3. 


Flume design features 


In order to describe the function 
of each flume it is desirable to trace 
the flow through the plant from the 
mixing chamber to the pumps. Water 
containing large particles of floc will 
travel from the secondary mixing 
chamber to the coagulation basins in 
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a flume 8 ft. wide by 4-ft. deep, in 
which the velocity is 0.72 ft. per sec. 
Where the flume enters the distribu 
tion flume of the coagulation basin 
half of the flow must make a 90 deg 
turn to the right and the other hal! 
turns 90 deg. to the left. Aluminun 
straightening vanes will be installed 
at these turns to prevent turbulenc: 
and subsequent floc breakage. 

The distribution flumes have an 
area of 24 sq.ft. giving an averag: 
flow velocity of 0.48 ft. per sec. Wate: 
leaving these flumes enters the coagu- 
lation basins through adjustabl: 
aluminum gates, passes through a 
concrete stilling wall and _ then 
through the coagulation basins at a 
velocity of 0.13 ft. per sec. Settled 
water leaving the coagulation basins 
is taken off near the surface 
collected in a flume with a cross sec- 
tional area of 20 sq.ft. when the 
average velocity will be 0.58 ft. pe: 
sec. This take-off flume connects to 
the filter influent flume in which the 
velocity is 1.16 ft. per sec. befor: 
filter No. 5 is reached, and from that 
point the velocity is gradually re- 
duced to 0.23 ft. per sec. immediately 
after filter No. 2. 


and 


Filtration unit details 


Water reaches the filters from the 
influent flume through 24-in. square 
sluice gates, and is distributed over 
the filter area from a forebay in the 
center of each unit. Each filter is 
divided into two equal parts by the 
forebay, and the wash troughs drain 
across each half into the forebay. 
The uses of a separate manifold and 
lateral system and the arrangement 
of piping is such that each half may 
be washed separately. 

When the washing of a half unit 
is in process the waste water flows 
into the wash troughs to the fore- 
bay, and from the forebay through 
a 24-in. square sluice gate into th: 
waste flume and thence into the 
plant sewer. The waste flume, con- 
necting with a 36 in. sewer, is direct!) 
under the filter influent flume. This 
gives a two-story flume which, it wi!!! 
be noted, not only takes the place o! 
a cast-iron influent pipe and a was! 
water sewer but also serves as wal!s 
for the coagulation basins as well as 
for the filters. 

Filtered water is collected in a ca-'- 
iron effluent header, and after passi'« 
through a 16-in. rate controller, !5 
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discharged into a concrete effluent 
flume located directly under the pipe 

ery floor. This in turn is con- 
nected to the clear wells by 30-in. 
ast iron lines. A pump suction flume 
orovided directly under the filter 


efiluent flume. This two-story flume 
takes the place of a large cast iron 


filter effluent main and a large pump 
suction header and in addition, serves 
as a substructure for portions of the 
filter building. 

For draining the mixing chambers 
there is a trough in the floor through 
the center of each of the chambers 
beginning at the upper and with a 
depth of 3-in. and sloping to a depth 
of 12 in. at the lower end. There 
is a slope of 12 in. in the floors from 
the walls to the center troughs. These 
troughs terminate at sluice 
which discharge into concrete drain- 
age flumes. This same system is ap- 
plied for draining the coagulation 
basins, with the trough 12 in. deep 
at the upper end 
depth of 24 in. at the lower end. 

Experience has shown that a large 


gates 


increasing to a 


percentage of the suspended matter 
will settle out by the time the water 
has traveled about one-quarter of 
the length of the coagulation basins, 
thus most of the sludge will be de- 
posited in the low end of the basins 
drain sluice 
this is the point of maximum velocity 
draining, and prac- 
tically all of the water must pass 
through this heavy deposit area, it 
is believed that the drainage opera- 
tion will remove most of the sludge. 


near the gates. Since 


during since 


Valves and meters 


The operations of filtering, wash- 
ing. and rewashing of each filter unit 
will be controlled by seven hydraulic 
gates. In addition to the 24-in. influ- 
ent and waste sluice gates there will 
be two 16-in. filter effluent valves, two 
\8-in. wash valves, and one 8-in. re- 
wash valve. All of these will be con- 
trolled from seven valve-operating 
tables. 

\ll of the meters in the plant will 
be mechanically operated, indicating, 
recording, and totalizing instruments, 
actuated by venturi tubes. 

live gravimetric chemical-feed 


will be provided. The 


machines 


charging hoppers will extend to the 
third floor. Two of these machines 
will feed alum, two will feed lime, 
and one will feed carbon, lime, or 
sodium aluminate. The machines will 
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Fig. 2. Driven by waterwheels, thege pumps lift the river water to the treatment 


plant 4 mi. away. 


be arranged for automatic propor- 
tional control, the proportioner being 
actuated by connection with the raw 
water venturi tube. Two new auto- 
matic solution feed chlorinators, to- 


gether with flush mounted chlorine 
scales will be provided, and an ex- 


isting ammoniator will be changed 
to automatic feed. The chlorinators 
and ammoniator will also be actuated 
by the raw water venturi tube. 


The Augusta project is in charge 


of E. E. Pund, commissioner of pub- 
and 
Marion B. Cooper, superintendent of 
canal and water works. The plant 
was designed and construction is be- 
ing supervised by Robert and Com- 
pany, Inc., architects and engineers, 
Atlanta. The contract for the struc- 
ture is held by Batson-Cook Co., West 
Point, Ga., and for the mechanical 
work by the MacDougald Construc- 
tion Co., Atlanta. 


lic works city engineer, and 


Tamperproof Meter-Box Covers 


Tue FREQUENCY with which children 
and other unauthorized persons re- 
moved the centerpieces in concrete 
meter boxes. thereby creating a haz- 
ard for pedestrians, made it neces- 
sary for the water department in 
Los Angeles to design a concrete 
cover in which a cast-iron seat for 


ae 


Concrete meter box with a metal seat for 
the centerpiece cast in the concrete cover. 








the centerpiece was cast into the con- 
crete. The metal ring or top rim of 
the seat has two similarly, 
the centerpiece has two lugs which 
pass through the slots in the seat. 
After through 
slots a one-quarter turn on the cen- 
terpiece puts the lugs in contact with 
stops under the rim of the seat and 
wedges them tightly. Risk of removal 
of the centerpiece is reduced by the 
requirement that it must be rotated 
before it can be lifted out. To re- 
move the the meter 
reader carries a key fitting the two 
holes. 

It is the intention of the water 
department to standardize on meter 
boxes of this type for meters set in 
parking lawns. Each box is to be 
large enough to afford space for 
changing the meter after removing 
the concrete cover in which the cen- 
terpiece is located. 


slots: 


being passed these 


centerpiece 
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Working problems and time-saving methods . . . Edited by Charles S. Hill 


One Way to Steal Water 


Clever use of a tee 
installed to look like an ordinary 
coupling was the means by which 
water was stolen from a_ metered 
municipal supply without detection. 
For more than a year water officials 
were puzzled over the low consump- 
tion at an establishment served with 
a l}-in. pipe, but surveys failed to 
reveal any irregular connection. 
Finally, it was decided to uncover 
the supply pipe and thus it was that 
a fitting became exposed. 


connection 


Tee-fitting., disguised to look like a coup- 
ling connection, taps water pipe. 


At first glance it appeared that 
this was nothing more than a coup- 
ling but upon further examination 
beads were noted on each end, such 
as appear on tee filtings. Excavation 
below the pipe proved this to be the 
illustration) and 
how a branch line was attached to 
bypass the meter. 


case (see showed 


A Sewer Trap Sampler 


In Los Angeles, city ordinance re- 
quires the installation of traps in 
connections of — industrial 
plants, but where excess quantities 


sewer 


of waste are discharged continually 
the traps soon fill and become inef- 
fective until cleared out. A }-in. glass 
tube is used to sample the material in 
a grease trap before it is cleared of 
its accumulation. The tube, open at 
both ends, is inserted to the full depth 
of the trap and thea a cork is placed 
in the top of the tube before it is 


withdrawn. Just before the lower end 
of the tube is pulled clear of the 
trap contents another cork is inserted 
at the bottom, thus preventing the 
escape of any part of the sample 
within the tube. After the outside of 
the tube is wiped clean a true cross- 
section of the contents of the trap is 
shown, even indicating the depth of 
the varying substances deposited. 
This sample is a convenient exhibit 
for use in discussing the situation 
with the owner of the plant from 
which the waste comes. The result has 
been greatly improved cooperation 
in industrial waste disposal, thus de- 
creasing the cost of sewer mainte- 
nance considerably. 


Dolly Bench for Welding 
Hydrants 


An old story to many, but new to 
others, is the repair of water hy- 
drants by bronze-welding. A new 
hydrant costs about $80. In years 
past, a damaged hydrant was worth 
about 50c. as scray. Today, it is re- 
claimed for a very small fraction of 
the cost of a new one. What makes 
such work of special interest is the 
fact that in at least one shop it has 
been set up to be done on a produc- 
tion basis in order to reduce the 
costs to the minimum. 

In the waterworks department of 
one city, fractured hydrants are ar- 
ranged on two tables, each provided 
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with dollies or rollers on which the 
hydrants can be turned to facil tate 
welding. In some cases a lengt}; of 
pipe is used as a sleeve and broize- 
welded to the remaining parts of the 
hydrant at each end. Occasionally, 
parts from two or more badly dam.- 
aged hydrants on which individual 
repairs are impossible, are combined 
to make one good hydrant. 

Bronze welding is likewise -ed 
to lengthen hydrants taken out of 
service because they are shorter than 
standard. Instead of scrapping them, 
they are lengthened at a small cost, 
and placed in stock for further use 
as required.—LinpE AIR Propwcts 
Co., New York. 


Clay Cauking Stops 
Tank Leak 


When wood-stave tanks dry out, 
or when old tanks of this type are 
reassembled after moving, leaks that 
are hard to stop may develop at the 
joint between the boards of the tank 
bottom and the staves that consti- 
tute the wall. Leaks of this sort 
occurred when a 50,000-gal. redwood 
tank about 30 years old, owned by 
the Marin Municipal Water District 
in California, recently was taken 
down and moved to a new location 
where it was erected and put in serv- 
ice. The leaks were stopped effec- 
tively by a clay filler applied as indi- 
cated by the accompanying sketch. 

A good quality, uniform clay free 
from foreign material was mixed 
with just enough water to bring it to 
the consistency of thick putty. Oppo- 
site each leak a #-in. hole was 
drilled in the tank stave and was 
made deep enough to reach the end 


Hydrant on dollies can be easily rotated for welding breaks 
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Two quite different devices but 
both parts of city water-supply 
service are illustrated here. On the 
left is shown the accoustical tele- 
phone booth at the operator’s desk 
on the main floor of the Madison, 






Bottom board 


Yj. ¢ Plug 


Clay filler forced 
into joint by plug 






Method of forcing clay into leaky joint 
between bottom boards and wall staves 
of wood tank. 


of the bottom board. The clay putty 
then was forced into the hole by 
pushing and punching with a small 
dowel. Care was taken to work the 
clay in thoroughly while the hole 
was only partly full, thus forcing 
as much as possible into the narrow 
space between bottom board and 
stave. With the hole packed nearly 
full of clay a wooden plug was fitted 
carefully and driven in tightly. 
This treatment entirely stopped the 
leaks, the clay did not wash out of 
the seam and eventually hardened 
giving a closure that is permanently 
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CAMERA MEMORANDA OF WATER SERVICE AIDS 


Wis., pumping station. Pump noises 
are blanketed and the operator can 
clearly hear what any consumer may 
think of the service. The curious de- 
vice shown on the right is a by-pass 
for deer on the Fraser River diver- 


tight. The tank was moved and 
tightened under the direction of J. 
S. Peters, general manager and chief 
engineer of the Marin Municipal 
Water District. 


Jet Meter For Flush Tank 


Automatic flushing of sewers once 
a day by water discharged from 
underground — gravity-tipped flush 
tanks, frequently of 300-gal. capac- 
ity, is considered necessary in Los 
Angeles for ridding the sewers of 
accumulating solids, especially at the 
upper ends of laterals having flat 
grades. The operation of these tanks 
has been made more dependable by 
a jet meter developed in the water 
department for controlling the rate 
of flow into the tanks. Some 6,000 
have been put in service and more 
are being installed. 

Formerly the tanks filled through 
a faucet or through a small orifice 
drilled in a cap on a 1/2-in. pipe, 
but these devices required too much 
attention; the common trouble was 
plugging caused by algae growths 
and corrosion. 

The jet meter, shown in Fig. 1, 
can be screwed into standard 1/2-in. 
pipe threads. The aperture through 
which the water flows is about 1/8 
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sion conduit for the Denver water 
supply. Deer following along the 
flow of water were being trapped and 
drowned in the current-at the portal 
of the siphon until this bypass was 
constructed. 





in., occupied in part by a hanging 
wire so that the water flows through 
the annular space around the wire. 
The jet meter is installed in vertical 
position so that the wire, hanging 
vertically downward, is free to be 
vibrated by the water jet and thus 
is brought into contact with the 
sides of the aperture occasionally 
thus preventing algae growths. 

The major portion of the meter is 
cast of a composition of copper 84.5 
to 86.5 per cent; zine 6 to 8 per 
cent; tin 3.5 to 4.5 per cent, and 
lead 3.5 to 4.5 per cent. Across the 
top or head of the meter is a thin 
crossbar of stainless steel with a cen- 
tral hole through which a stainless 
steel wire is attached. The wire ex- 
tends downward through an aperture 
in a disk made of hard rubber or 
stainless steel which is seated in the 
lower part of the meter. The assem- 
bled meter is 2,5 in. long and 
weighs 3.7 oz. 
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Parts and assembly of jet meter for 
filling sewer flush tanks. 
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Wells and Water Supply 


President, Layne and Bowler, 


J. G. Gorpon, Jr. 


Inc., 


Memphis, Tenn. 


Current advances in well construction methods and the application of thes: 


improvements to installations in sand and gravel formations 


\\ J iv almost 45 per cent of the 

population of the United 
States depending wholly or in part 
upon well water it is natural that 
much thought has been given to 
methods of developing this impor- 
tan source of supply. Efforts are con- 
stantly being made to improve meth- 
ods of drilling, to provide safeguards 
azainst and to con- 
struct systems which will provide de- 
pendable supplies at low cost. It is 
the writer's intention to consider in 
this article some of the current ad- 
vances in solving well installation 


contamination, 


problems, particularly where water is 
developed in sand and gravel forma- 
tions. 

The three outstanding 
ments in method are: 

1. Perfection of underreaming pro- 
cesses, which are used both in shal- 
low and deep well construction and 
which make possible the development 
of maximum well efficiency; 

2. Improvement of gravel packing 
for gravel-wall wells which insure 
the positive gravelling of screens set 
in deep strata, and greater yields 
from the strata; and 

3. Cementing of wells for per- 
manence and safety. 

A brief description of these de- 
velopments will aid in understand- 
ing their application to well installa- 
tions. 

Underreaming—Two types of un- 
derreamers — mechanical and _ hy- 
draulic — are in use. The mechanical 
underreamer is equipped with cutting 
blades which remain recessed in the 
reamer body until it is lowered to 
the stratum where the enlargement 
is to be made. The blades are then 
extended for reaming purposes until 
the bottom of the waterbearing 
stratum is reached. The hydraulic or 
jetting underreamer is applied in a 
different manner. It is lowered to the 
bottom of the waterbearing stratum 


develop- 


where a large diameter hole is 
“washed out,” and from there it is 
worked upward to the top of the 
stratum. Both reamers accomplish 
similar results. 

In Fig. 2 it can be seen how proper 
underreaming makes it possible to 
drill to the waterbearing formation, 
set pipe or casing to that point, then 
finish and develop a large diameter 
gravel-wall well. Usually the area of 
the underreamed portion of the hole 
is several times greater than that of 
the casing set in the bore hole. For 
example, it is feasible to work 
through a 10 or 12 in. casing with 
an underreamer and cut a_ hole 
through the waterbearing formation 
as large as 30 in. in diameter. Sev- 
eral strata can be underreamed and 
developed in this manner and depth 
offers no real obstacle. Underream- 
ing can be carried out in wells at 


Fig. 1. The Houston water supply is ob- 
tained from 20 well plants sim- 
ilar to this installation 


depths of several thousand fev! 

Gravel Packing—Crude attem)s 
to increase well capacities by instal! 
ing crushed rock or gravel around 
the screen tube date back 
years. It was not until the turn | 
the century, however, that gravel 
packing was used to a consideral)|; 
extent. Early gravel-wall wells were 
quite shallow and constructed })\ 
drilling a large diameter bore hole 
in unconsolidated formations, set 
ting a small diameter well tube 
therein and pouring gravel around 
the tube hoping that it would settle 
around the strainer. Later the bailing 
process was used in shallow wells. 
An outer casing was set to the water- 
bearing formation and the screen 
then was bailed into place, gravel 
being fed around it during the bail 
ing process. This method insures bet- 
ter placement of the gravel around 
the screen and results were greatl\ 
improved. The bailing process is 
still used to a considerable extent in 
some sections where underground 
formations are favorable. 

Lately, gravel packing of wells has 
developed into an exact 
Perfection of undearreaming methods 
contributed materially to this since 
this operation solved the problem of 
making large size bore holes or open- 
ings through the waterbearing stra- 
tum regardless of depth without the 
necessity of drilling a large hole all 
the way down. New methods of 
gravelling have been devised which 
are entirely positive in action and 
by which a gravel envelope of uni- 
form thickness can be placed around 
the screen throughout its length. This 
is accomplished by mechanical means 
or processes, some of which are 
patented. Successful mechanical grav- 
elling of strata has been effected to 
a depth of three and four thousand 
feet, and there is no reason why it 
cannot be applied at any depth. 
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\mong the many advantages of 
J-wall wells are: (1) retention 
of the sands making up the strata 
without movement into the gravel 
envelope during maximum pumping 
demand; (2) greatly increased spe- 
cific capacity resulting in decreased 
pumping head; and (3) prevention 
of mineral or other deposits in 
screen openings. 

Cementing—Use of this develop- 
ment in well construction is becom- 
ing the rule rather than the excep- 
tion. Two reasons are responsible 
for this—sanitation and permanence. 
The cementing of casings, particu- 
larly at the lower end, has been done 
by oil field drillers for many years, 
but the practice of cementing water 
wells is quite recent. 

With the latest and most approved 
method of ceraenting, cement grout 
is pumped through conveyor pipes 
placed inside the well casing and di- 
rected upward between the casing 
and the ground formations (walls 
of the borehole) until the annular 
space is entirely filled to the surface 
of the ground. When the operation 
is completed, the entire length of 
well casing is enclosed in an un- 
broken wall of cement, the thickness 
of which depends on the difference 
in diameters of the borehole and the 
pipe set in the well. 

Viewed from the standpoint of both 
well contractor and owner, the prin- 
cipal advantages of cementing are 
as follows: (1) Prevents caving and 
sloughing in of the drill hole; (2) 
provides a permanent seat for the 
easing; (3) avoids possibility of re- 
turns (drilling fluid) passing outside 
the casing during drilling opera- 
tions; (4) fills up cavities during 
drilling and tends to prevent crooked 
holes; (5) protects and strengthens 
the well casing, prolonging the use- 
ful life of the well indefinitely; and 
(6) prevents contamination by pol- 
luted surface waters, or undesirable 
water from upper strata, which may 
enter the well through openings or 
cracks in the casing, or by following 
the casing down to the top of the 
waterbearing formation. 


Recent installations 


wo installations have been selec- 
ted as illustrative of the application 
of improved construction methods 
just outlined. One was made for the 
Bl theville Water Co. in Arkansas 
and the other at Houston, Texas. The 
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latter is one of twenty similar units 
constructed for the city. which is the 
largest municipaliiy in the United 
States depending entirely upon wells 
for its water supply. 

The Blytheville water supply sys- 
tem includes a well, vertical turbine 
pump and direct-connected motor 
with control apparatus. 

Well Construction — The well is 
1,450 ft. deep; water is encountered 
at 1,310 ft. and continues therefrom 
to the bottom. In order to properly 
log the ground formations and thus 
determine the method of installation, 
a pilot hole was drilled with a 9-in. 
barium six-way bit. When the water- 
bearing sand was encountered, sam- 
ples were taken and subjected to flow 
and sieve tests from which the _per- 
centage of voids was calculated. On 
the basis of these tests were deter- 
mined the approximate yield of the 
finished well, the size, type and mesh 
of screen and the size of gravel best 
suited for the gravel wall. Although 
it was found that 60 per cent of the 
sand was 0.010 to 0.015 in. in size, 
the well when completed pumped no 
sand and the specific capacity was 
about 50 gallons per foot of draw- 
down. 

The pilot or test hole then was 
reamed out to about 15 in. in di- 
ameter to the 1,300 ft. level. In this 
hole, accurately centered, was placed 
1,300 ft. of 12 in. standard weight 
steel pipe. Cement grout was then 
pumped through a conveyor tube 
placed inside of the pipe. Sufficient 
pressure was maintained to move the 
grout through the tube and then out 
and up in the annular space between 
the pipe and the outside of the drill 
hole. This operation was continued 
until the grout appeared at the sur- 
face of the ground. The well pipe 
throughout its entire length was thus 
surrounded with a solid cement wall 
which filled all cavities formed dur- 
ing drilling operation. This provided 
insurance against any caving of earth 
around the casing, and completely 
and permanently sealed off all seep- 
age from the surface or from strata 
other than the waterbearing sand. 
Over 700 bags of cement were used 
for this purpose. 

After the cement had set the plug 
was drilled out of the lower end of 
the well pipe and the water bearing 
sand was then underreamed to 30 in. 
in diameter throughout its length 
with a mechanical underreamer. Fol- 
lowing this a silicon bronze shutter 
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screen, equipped with centering lugs. 
was installed in the waterbearing 
formation. 

A gravelling machine of the hy- 
draulic type was used for placing 
some 25 cu.yd. of graded gravel 
about the screen. This machine 
placed the gravel in layers around 
the screen working from the bottom 
upward. 

A vertical 
turbine pump equipped with a double 
wound, 25/60 hp., 1100/1750 r.p.m. 
weatherproof motor is used. The 


Pumping Equipment 


automatic starting equipment is op- 
erated by a float switch ordinarily, 
but manual control is also provided. 
During official test. the pump de- 
livered 1.200 g.p.m. when operating 
at 1,160 r.p.m. and 1,860. g.p.m. 
when operating at 1.750 r.p.m. 


Wells at Houston 


The well installation at Houston 
is one of twenty which make available 


O Grouna-. 
eegeeeennireenstine 





| Static evel 
| = 674 











, 
Be 
ee 
shale ig’ 
e . 
912 Moe 
Sand ee 
Oe | 
1029 | sticky shale |.°8: | 
1056 1078 d 
Sand ar 4 
Shale a hy) 
Sand ” @ 
1152 le al 
Tough shale *, . 
i; A 
1227 Sand ee 


RR: 
! 
S 
‘* 
ee 


Fig. 2. Cross section of a Houston 
well which was underreamed 
and gravel-packed. 
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I ig. 3. Gravelling machine of the hydraulic type which has been used in wells 


3.500 ft. in depth. 


45 m.g.d.; three additional units now 
under construction will increase the 
available supply to over 55 m.g.d. 
The arrangement of well fields in 
Houston is unique in that they are 
grouped around pumping 
plants which are located on the cir- 
cumference of a circle, with the cen- 
tral plant at the center. Thus the 
supply units are located near points 
of demand and uniform main pres- 
sure is maintained over the entire 
city. The unit to be discussed is 
typical of all the Houston wells. 

W ell Construction—A pilot or test 
hole was dug to a depth of 2,000 ft. 
and an accurate record logged of 
the depth, character and_ thickness 
of the various strata. Samples of 


seven 


sands from the waterbearing strata 
were analyzed to determine the flow, 
fineness of sand, porosity, approxi- 
mate quantity of water which could 
from the completed 
well and the type and mesh of screen. 
From these data it was decided to in- 


be produced 


corporate seven different waterbear- 
ing strata in the well. The first of 
these strata encountered at a 
depth of 580 ft. and the last termi- 
nated at a depth of 1,227 ft. below 
the surface of the ground. 

The pilot hole was reamed out to 
about 29 in. in diameter to a depth 
of 570 ft. and 25-in. pipe was set 
to that depth. Cement grout was then 
pumped under pressure into the an- 
nular space about the pipe in a man- 
ner similar to that used on the Blythe- 
ville job. This required 1.087 bags of 
quick-setting cement. After the ce- 
ment had set, the plug was drilled 
out and the well underreamed from 
the bottom of the 25-in. pipe to a 
depth of 1,232 ft. or about 6 ft. 
below the bottom of the last water- 
bearing stratum. The well tube, made 
up of screen and blank pipe, was 


was 


then installed. The 13-in. brass screen 
sections varied in length according 
to the thickness of the waterbearing 
strata in which they were set, and 
the seven sections used totalled 314 
ft. The blank pipe set opposite the 
non-waterbearing formations was al- 
so extended upward in the 25-in. 
pipe for a distance of 114 ft. so as to 
form a lap. 

Well-rounded and graded gravel 
was placed around the entire length 
of the well tube, beginning at the 
bottom and filling to the top. This 
was done with a gravelling machine 
which forces water, containing the 
gravel, under high pressure through 
conveyor pipes extending from the 
surface of the ground to the particu- 
lar portion of the screen being grav- 
elled. The process used prevents any 
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bridging and insures proper cove 
of all screen. This is extremely 
portant as an ungravelled po: 
of screen would permit the fine s 
from the stratum to enter the 
Should this occur it would caus: 
formation of a cavity, ultimate | 
ing and breaking down of the 
mation, and possible collapse of 
strainer or casing with loss of | 
well. 

After gravelling, the well was | 
veloped in the regular manne: 
bailing, 
When 


swabbing and. washi 
tested, it produced = 2.55 
g.p.m., the specific capacity being 
46.8 gal. per ft. of drawdown. 

Pumping Equipment — This con- 
sists of a 4.75 m.g.d. vertical turbine 
pump which lifts the water from a 
depth of about 190 ft. and delivers it 
at the surface of the ground. There 
it is picked up by booster pumps and 
delivered into city mains. The turbine 
pump is driven by a 150 hp., 1,200 
r.p.m. synchronous speed motor. 

At Blytheville the well was con- 
structed and equipment installed }y 
Layne-Arkansas Co., turbine pump 
and shutter screen was furnished }y 
Layne & Bowler, Inc., and electrical 
equipment by the General Electric 
Co. At Houston the well was con- 
structed and equipment installed by 
Layne-Texas Co. turbine pump was 
furnished by Layne & Bowler, Ine.. 
and electrical equipment by Westing- 
house Electric & Manufacturing Co. 


To Check Pump Hum in Pipes 


W ues pumping plants serving the 
water department in Pasadena were 
changed over from 50- to 60-cycle 
motors, the higher frequency seemed 
to set up vibrations of a new order. 
At any rate complaints then were 
made about the hum transmitted 
through the water system presumably 
from pumps which previously had 
not caused complaint. The usual 
steam-hose connection between me- 
ters and house services was not sufh- 
cient to stop these noises as it was 
found that the hum was transmitted 
through the water column itself and 
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Fig. 1. Chamber for damping out 
pump hum and meter noises. 


not through the metal of the pipes. 
A solution was found in a “surge 
chamber” put into the line in the 
parking strip on the service side of 
the meter. This has the advantage 
that it stops meter noises as well as 
the pump hum and thus makes it 
unnecessary to install any of the de- 
vices ordinarily used. 

The surge chamber is made of a 
piece of 4- or 6-in. pipe not less 
than 18 or 24 in. long, both ends 
of which have been blanked off by 
welding on circular pieces of metal. 
Standard }?- or l-in. couplings are 
welded around holes in each end, 
set off-center, as shown in Fig. |. 

Wherever this device has been in- 
stalled in Pasadena it has been eflec- 
tive in stopping the cause of com: 
plaint, according to Morris S. Jones. 
chief engineer and general manazer. 
Pasadena Water Department. 
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Facts About Fluorides 


H. TRENDLEY DEAN AND ExtaAs ELVovE 


Dental Surgeon and Senior Chemist, U. S. 


Public Health Service, Washington, D. ¢ 


A summary of current knowledge on the distribution of fluorides in water 
y & 


supplies, their toxic effect, and methods of detection and removal 


N the light of present knowledge, 

chronic endemic dental fluorosis 
in the United States is a water-borne 
disease (1, 2) and its further produc- 
tion may be prevented by the simple 
expedient of not using water that con- 
tains fluorides (F) in excess of the 
permissible maximum, one part per 
million, for either drinking or cook- 
ing, during the period of dental sus- 
ceptibility. It is well to remember, 
however, that the only portion of the 
population definitely known to need 
protection from the dental stand- 
point is the age group between birth 
and eight years of age, inclusive. 
This interval in time is sufficient to 
cover the period of calcification of 
the crowns of all the permanent teeth 
with the exception of the third 
molars. 

For the purpose, therefore, of pre- 
venting the development of mottled 
enamel, children under nine years of 
ave should use for both drinking 
and cooking: 

(a) A natural water, 
safe, whose fluoride (F) con- 
tent does not exceed one part 
per million, or 
A treated water free of toxic 
amounts of fluorides, or 
Distilled water (prepared 
from a water showing suff- 
cient alkalinity), or 

(d) Cistern water (free of toxic 
amounts of fluorides). 

In the United States there are 35] 
known or reported endemic areas 
distributed among twenty-six states. 
and in 260 of these areas the en- 
demicity has been confirmed by sur- 
vey. The practice adopted in some 
states of making fluoride determina- 
tion a matter of routine procedure 
in chemical analysis of common 
water supplies will no doubt largely 
augment this number. 

(he work of Smith, Lantz, and 

ith (3), Churchill (4), and Velu 
>) in 1931 pointed unmistakably 


otherwise 


to fluorine in the domestic water 
supply as the etiological factor. The 
causal relationship of this element 
to the development of mottled 
enamel was later confirmed by oth- 
ers (6), (7). The U. S. Public 
Health Service then carried out a 
quantitative epidemiological-chemi- 
cal study to determine the minimal 
threshold of toxicity, or the maxi- 
mum amount of fluorides permissible 
in a domestic water supply. Various 
aspects of this investigation, includ- 
ing classification of clinical diag- 
nosis (8), which in turn permitted a 
quantitative estimation of the degree 
of affection, methodology used in de- 
termining the requisites for quanti- 
tative evaluation of fluorosis in a 
community (9), and several studies 
(10), (11), dealing with the severity 
of affection in communities with dif- 
ferent concentrations of fluoride in 
the water supply, have been re- 
ported. 

It might be well to digress here to 
answer a question frequently asked 
by residents of endemic areas, “Why 
do certain children have no mottled 
enamel while 


others in the same 


* Areas where mottled enamel has 
been demonstrated by surveys 
and/or recorded in the literature 


* Areas where endemic mottled enamel 
has been reported but not verified 


family and using the same water 
supply have it?” This observed dif- 
ference is a purely normal mani- 
festation of the operation of the law 
of normal biological variability. The 
effect of a poison whose concentra- 
tion is somewhere between the min- 
imal threshold and the maximal re- 
sponse is influenced by numerous 
conditions; different individuals of 
even a homogeneous group are not 
affected in precisely the same man- 
ner by the same concentration. Thus. 
in an examination of 289 children of 
9-10-11-12 year old groups at Ama- 
rillo, Tex., in March, 1936, all of 
whom used continuously the munici- 
pal water for both drinking and 
cooking, the clinical signs of en- 
demic dental fluorosis observed were 
as shown in Table I. 

This frequency distribution, if de- 
picted graphically, would roughly 
follow the characteristic “cocked 
hat” shape of a monomodal or nor- 
mal curve of variation. The highest 
percentage is intermediate; the ini- 
tial and terminal ones are the lowest. 

The results of the quantitative epi- 
demiological-chemical 


studies have 


Fig. i. Distribution of mottled enamel in the United States as of February 1938, 
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that, when the size of the 
clinical sample is adequate, the in- 
cidence of affection and the percent- 
age distribution of clinical severity 
bear a direct relation to the fluoride 
concentration of the water. This defi- 
nite relationship is now well estab- 
lished and is characteristic of chronic 
endemic dental fluorosis. (Table IIT) 

Another means of depicting the 
quantitative relation between fluo- 
ride concentration and clinical se- 
verity may be shown by giving a 
definite weight to each of the several 
degrees of clinical affection and then 


shown 





fp 


The number attached to each 
observed point represents 
the number of children 
examined 


Ww 


rm 


Index of Clinical Severity 


4 5 6 7 8 
Fluoride (F) Concentration of Common Water 
Supply in PPM 
(From US. PH S.Health Exhibit Material -!937) 

‘3 ¢ . . ss 

Fig. 2. Relationship of clinical sever- 
ity to fluoride concentration in 
water. 


TABLE I. 
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computing a numerical index of clin- 
ical severity based on weighted aver- 
ages for each community. To each 
diagnosis was given the following 
weight: Normal, O; Questionable, 
0.5; Very Mild, 1; Mild, 2; Moder- 
ate, 3; Moderately Severe, 4, and 
Severe, 5. An index of clinical se- 
verity is then computed and plotted 
against the arithmetic mean annual 
fluoride (F) content of the common 
water supply. A typical correlation 
is shown in Fig. 2. 


Determining fluoride content 


In Standard Methods of Water 
Analysis (12) there is a description 
of the zirconium-alizarin method 
(13) for the determination of flu- 
oride in drinking water. It is also 
stated that when a large number of 
samples of water of essentially sim- 
ilar characteristics are being exam- 
ined, the modification of Sanchis 
(14) may be found useful. It is well 
to remember, however, that the 
Sanchis modification is essentially 
the zirconium-alizarin method except- 
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TABLE III. 


City and State 


Mean Annual Fluoride (F) Content in p.p.m 
Number of Children Examined 


Percentage Incidence of Affection 


Nornal 


Questionabl 


Very Mild 


Very 
Mild 


Moderately 


Mild Moderate Severe Severe 


sl 98 32 6 
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EFFECT OF SULFATE ON TPE FLUORIDE DETERMINATION BY THE ZIRCONIUM- 
ALIZARIN METHOD 


Approximate Fluoride (F) 
Equivalent of the 


Apparent Fluoride (F) 
Sulfate (SO;) 


Concentration 

6 p.p.m. 0.1 p.p.m. 

6 0.1 
0.2 
0.3 
0.4 
0.5 
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ing that in order to reduce the ef 
of sulfate in the sample, a comp 
tively high concentration of sul! 
(in the form of sulfuric acid) 
added to both the standards 
sample, instead of balancing the - 
fate effect by adding just suff 
sulfate to the standards only 
equalize their sulfate concentrat 
with that of the sample. 


That the excess sulfate thus add. 
may not compensate exactly for the 
effect of sulfate in the water is indi- 
cated by the results obtained |)y 
Scott and co-workers (15) who found 
that certain corrections are required 
(namely, O.1 p.p.m. in the presence 
of 400 p.p.m. SO4, 0.15 p.p.m. in the 
presence of 500 p.p.m. SO,, ete.) 
This means that it is necessary to 
know the concentration of sulfate in 
the water even when 
Sanchis modification. But if we know 
the sulfate concentration of the 
water, it is almost as easy to correct 
for the sulfate by adding the corre- 
sponding quantity of sulfate to the 
standards and thus equalize their sul- 
fate concentration with that of the 
sample. And when one has occasion 
to work with waters of different sul- 
fate concentrations, one can still util- 
ize one set of standards by applying 
predetermined corrections for the 
sulfate. Thus Table II shows the 
effect of varying sulfate concentra- 
tions in the presence of 1.5 p.p.m. of 
fluoride (F). 

According to Scott and co-work- 
ers, 0.1 mgm. (F.) in 100 c.c. is about 
the limiting amount for a good color 
distinction when using the Sanchis 


using the 
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modification. This corresponds to 1 
ppm. In other words, by the 
Sanchis modification, 1 p.p.m. ap- 
pears to be about the limiting con- 
centration of fluoride for a good 
color distinction. But one part per 
million of fluoride (F) is also the 
permissible limit for a drinking 
water. That is, it is the concentra- 
tion for which a reliable determina- 
tion is particularly important be- 
cause on that determination will de- 
pend the conclusion to be reached 
whether or not the water may be 
used. Sanchis adds 2 c.c. of 3 N sul- 
furic acid to 100 c.c. of the water. 
This corresponds to about 2,880 
p.p.m. of sulfate (SO4). 

When sulfate was added to dis- 
tilled water known to be free of flu- 
oride, in an amount corresponding to 
only 1,000 p.p.m., the zirconium- 
alizarin reagent reacted as if the 
water contained about 0.8 p.p.m. of 
fluoride (the sulfate apparently af- 
fecting the reagent more than in the 
presence of fluoride, the effect of the 
sulfate decreasing with increasing 
fluoride concentration). It appears, 
therefore, that when dealing with the 
smaller fluoride concentrations, it is 
an advantage not to introduce any 
more sulfate than is necessary to bal- 
ance the concentration of sulfate in 
the water. In other words, the less 
sulfate added, the more direct is the 
fluoride determination. 


Removal from water supplies 


Practical methods for the removal 
of fluoride from drinking water are 
still in the experimental stage. Our 
own efforts are at present directed 
to the development of the Magne- 
sium oxide method (20). Additional 
data on methods of removal are 
given in the accompanying refer- 
ences (15-23). 

In experiments with a water con- 
taining 5 p.p.m. of fluoride (F), 
using a finely-divided calcined mag- 
nesite of the type used in the con- 
struction of cement floors, the flu- 
oride content of the water was re- 
duced to within the permissible 
limit of 1 p.p.m. The treatment wath 
the magnesium oxide was carried 
out in two stages. If we do not con- 
sider the residual fluoride-removing 
power of the used magnesium oxide 
(which probably could be utilized) 
and limit our calculations to the 
quantities of water in which the flu- 
oride was reduced from 5 p.p.m. to 
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two treatments, the results obtained =}. » SE 2f SE ets o! 
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5 a . 12 Standard Methods of Water Analysis. Amer. Pub, 
nesium oxide could serve to treat Health Assn, sth Ed. 36-38 (1936). 
13. Elvove, E., Estimation of uorides in Waters 


about 88 gallons of such water. 

Since calcined magnesite is used 
extensively in building operations 
and large quantities of magnesium 
compounds are in demand for vari- 
ous purposes, it is quite probable 
that it will be possible to reduce 
the cost of treatment considerably 
through the utilization of the used 
magnesium oxide. 

In this connection, it is interesting 
to note that in a recent review of 
lime-soda softening, C. P. Hoover 
(24) calls attention to the fact that 
disposal of lime sludge is one of the 
major problems in lime-soda ash 
municipal softening. He suggests that 
the problem could be solved by ap- 
plying what he terms “a two-way 
application of lime” so as to obtain 
a lime sludge containing practically 
no magnesium. This would permit 
the utilization of the lime sludge 
for producing the lime needed in the 
water softening. The magnesium re- 
maining in the water could then be 
precipitated separately. It may be 
pointed out, therefore, that such a 
procedure at lime-soda water soften- 
ing plants could, with but few modi- 
fications, be made to serve advan- 
tageously not only in solving the 
sludge problem but also for provid- 
ing a cheap source of magnesium 
oxide for fluoride removal, within 
the water works industry itself. In 
other words, municipalities with 
magnesium-containing waters and 
municipalities having the problem of 
fluoride removal could cooperate to 
mutual advantage. 
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Water Facilities Expanded 
In The South 


Devetopment of water facilities in 
the South to meet the growing de- 
mands for expanding population and 
steadily rising standards of living, 
as well as to provide for the in- 
creased needs of the South’s indus- 
tries, made great strides in 1937, ac- 
cording to a recent survey made by 
the American Water Works Associ- 
ation. 

In the seven states of Alabama, 
Arkansas, Georgia, Louisiana, Mis- 
sissippi, Tennessee and Texas, 95 
waterworks systems were constructed 
or their facilities extended last year, 
the association found. At the begin- 
ning of 1938, a total of 73 addi- 
tional projects were either underway 
or planned for the current year in the 
seven states. Similar progress is be- 
ing made in the other Southern 
states, although the individual proj- 
ects in them have not as yet been 
tabulated. 


Winnipeg Taxes 
Its Water Consumers 


W inniecc, MAN., has approved a 
new tax to charge water consumers 
for operation and maintenance costs 
of sewage disposal facilities, accord- 
ing to The Canadian Engineer, A tax 
of ten cents quarterly for each room 
in a house has been made effective. 
other than residential 
will be charged according to water 
consumption at a rate of seven cents 
per 1,000 gal. 


Consumers 
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Revamping a Water System 


Assistant Engineer with Black & Veatch, Consulting Engineers, 


R. E. LaAawrRENCE 


Kansas City, Mo. 


Problems of management and financing were tackled first in putting the 


run-down Leavenworth water utility in shape for good service 


i eens PROGRAM of im- 
provements now under way for 
the rehabilitation of the run-down 
Leavenworth, Kan., waterworks sys- 
tem presents a number of unusual 
engineering and economic problems. 
Aside from replacement of the orig- 
inal steam boilers and part of the 
pumping equipment no 
ments of any consequence have been 
added since the plant was first con- 
structed in the period from 1882 
to 1887. 

The drop in revenue due to losing 
Fort and the federal 
prison as customers, the possibility 
of losing other large institutional 
users, the fact that bonds were ma- 
turing without furds available for 
payment, a constantly increasing op- 
erating cost due to obsolete and run- 
down equipment and the shutting off 
of the water supply by a federal 
river improvement pre- 
sented some knotty problems in ad- 


and  fi- 


improve- 


Leavenworth 


program, 
ministration, engineering 
nance, 

The immediate construction pro- 
gram consists of the installation of a 
new intake and low-service pumping 
station, a modern filtration plant and 
high-servicé pumping station and the 
flooring and covering of the present 
5-m.g. high-level reservoir, together 
with the installation of connecting 
pipe lines. 


Situated on the Missouri River, 
Leavenworth, now a city of 17,500 
population, was founded shortly after 
the establishment of Fort Leaven- 
worth. In addition to the fort, the 
federal prison, the federal Soldiers 
Home and the U. S. Veterans Hos- 
pital are located here. The city is 
also a center for furniture and allied 
manufacturing. 

The city has owned and operated 
its water utility since 1921, at which 
time the system was purchased from 
a private company. The plant in- 
cludes a crib intake in the Missouri 
River, boiler and pump room, set- 
tling basins, distriution system and 
an elevated storage reservoir. 


Water not filtered 


Leavenworth is one of the few 
cities still using unfiltered surface 
water. It depends on settling only 
for purification. Raw water turbidi- 
ties of 20.000 p.p.m. and more are 
not at all uncommon and during 
periods of adverse river conditions 
the quality of the finished water is 
far from satisfactory. 

In undertaking the present im- 
provement program it was necessary 
for the city to overcome a number 
of what appeared to be almost in- 
surmountable obstacles. For many 


years the federal institutions have 


been the city’s largest consumers 
and the source of a substantial po: 
tion of the revenue. The inability | 

provide for filtration, however. 
caused the War Department in 1935 
to construct a separate supply at 
Fort Leavenworth consisting of wells 
and an iron-removal and softening 
plant. Water service to Fort Leave: 
worth was discontinued in March. 
1935, and when the Fort supply wa- 
made available to the federal pris 

in 1936 this institution discontinued 
taking water from the city. 

The of the situati: 
resulted in the city obtaining passag: 
of a statute authorizing the forma 
tion of a water works board, which 
would have complete charge of th 
utility. This plan of management wa- 
adopted by the people at a general 
election and board members wer 
elected at a subsequent referendu: 
The board, which took office in A: 
gust, 1937, is made up of leading 
business men and is headed by 
consulting engineer for a national!) 
known contracting firm, as chairma 
Its first action was the _initiati 
of engineering studies involving 
features of the physical propert) 
and the associated matter of op: 
ating costs. 

With these surveys underway tlic 
difficult problem of finance 
tackled. Bonds were maturing i: 


seriousness 
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few months and funds were insuffi- 
cient to meet the payments. At the 
same time it was necessary to begin 
extensive improvements in order first 
to assure an adequate supply, and 
second, to enable the system to fur- 
nish a pure and whulesome water eco- 
nomically. The problem was especi- 
ally difficult due to the fact that the 
peak of the debt service requirements 
of the bonds, issued to acquire the 
system in 1921, occurs over the next 
four or fire years. It was quite clear 
that capital expenditures at this time 
would have to be kept at an absolute 
minimum. The board desired that 
all new work be done on a permanent 
and sound basis, however, and the 
program of construction and financ- 
ing was worked out to conform to 
these requirements. 

An attractive rate for electric 
pumping has been made available 
by the company serving the city, 
which makes electrification of both 
low and high-service pumping the 
most economical plan. The estimated 
savings in yearly operating costs 
will take care of the debt service due 
to lower pumping, labor and mainte- 
nance costs brought about by the 
present improvement program. 

The financial program involves the 
issuance of sufficient revenue bonds 
to retire the bonds on old indebted- 
ness that were due the first of this 
year and to cover the cost of the 
present improvement program, esti- 
mated at $290.006. These revenue 
bonds are of the serial type and 
were issued at 3} per cent interest, 
with maturities such that the peak 
of debt service on old indebtedness 
will have passed before heavy obli- 
gations occur on the new. 


Intake works studied 


The present intake works consist 
of a tunnel driven through rock from 
the low-service pump pit to a wood 
pile crib near the bank of the river. 
A cast-iron suction line is located in 
the tunnel terminating at the crib 
in a swivel joint and a length of 
steel pipe, which is raised and low- 
ered by hoist supported on top of the 
crib. A screen is placed over the end 
of the line for the protection of the 
pumps. 

During the past few years the U. S. 
Corps of Engineers has been en- 
gaged in an extensive program of 
channel stabilization to make the 
Missouri River navigable above Kan- 
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sas City. Training dikes recently 
constructed a short distance’ up- 
stream from the intake have caused a 
shifting of the current leaving the 
intake in shallow water at a point 
of bluff behind a rapidly forming 
sand bar. Extensive dredging opera- 
tions have been 
required during 
the past two sea- 
sons to keep the 
intake open. The 
effect of the train- 
ing dikes 
structed upstream 
and the bar which 
is forming in 


con- 
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the present intake and another 1,700 
ft. downstream. The downstream lo- 
cation is much nearer the plant and 
is at a point where deep water will 
be maintained by the government for 
the possible use of barges and for 
maintenance of a channel under a 
railroad bridge 
downstream. 
However, this site 

300 ft. 
the outlet 
of two. sanitary 
one a 


is only 


above 


sewers, 
combined storm 
and sanitary sew- 


er from the city 


front of the in- and the other a 
take as shown in 24-in. sewer from 
Fig. Le the Fort. This 

To insure an www, situation is be- 
adequate water ing overcome by 
supply itisneces- | co the construction 
sary that a new eat of an intercept- 
intake be cone ™*™ - ing sewer which 
structed in the will collect and 


permanent chan- 
nel of the river. 
Consideration was first given to the 
possibility of extending the present 
intake line and the construction of a 
new intake in the new channel. This 
plan would require a comparatively 
small initial expenditure but it is 
open to a number of rather serious 
objections. The channel at this point 
is still more or less in the formative 
stage and it may be several years be- 
fore complete stabilization is accom- 
plished. There is the possibility that 
further shifting of the channel may 
occur in which event the city might 
be compelled again, at a later date to 
relocate the intake in deep water. The 
training dikes locaied upstream have 
resulted in the formation of the bar 
over which the intake line would be 
extended. Eventually this bar will 
probably be built up and become 
consolidated. However, should the 
dikes become damaged so that they 
no longer afforded protection the 
intake line would be subject to de- 
struction by floods or ice. 

Careful studies, involving several 
alternate designs, made it evident 
that it was unwise to attempt the con- 
struction of a permanent intake 
structure and low-service pumping 
station at the site of the present 
structures, and that a new location 
should be found where bluff contact 
with the main river channel could 
be assured at all times. One site is 
available 6,000 ft. upstream from 


*e . . . . . 
I ig. 2. Present river intake which is 
to be replaced immediately. 


discharge the sew- 
age 1,300 ft. be- 
low the intake location. There is sufh- 
cient current in the river at all 
periods of the year to eliminate any 
possibility of pollution reaching the 
intake from this source. 

The new structure is a combined 
intake and low-service pumping sta- 
tion. Water will be admitted through 
intake protected by 
racks. Screening will be accomplished 
by revolving mechanical screens and 
pumping will be by motor-driven 
centrifugal units. About 2,600 ft. of 
18-in. discharge line will be con- 
structed to deliver the water to the 
present settling basins. 


ports coarse 


Filtration plant details 


Present maximum consumption is 
slightly more than 3 m.g.d. and a 
filter plant having a capacity of 
4 m.g.d. is considered adequate for 
the city’s requirements for a reason- 
able period in the future due to the 
large storage provided by the 5-m.g. 
high-level reservoir. In designing the 
filter plant no changes are being 
made in the present settling and co- 
agulating basins and the only addi- 
tions will be a secondary mixing 
chamber and small reaction basin. 

Provision is made in the design 
of the filter plant so that complete 
softening may be added at a later 
date when finances permit. When 
this is done alterations will be made 
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in the basin arrangement and me- 
chanical clarifiers will be utilized for 
the removal of sludge which is now 
accomplished by diaining and clean- 
ing the basins. When these basin 
improvements are completed it will 
be possible to abandon one basin now 
used for plain settling and to reduce 
the operating head through the plan 
by some 20 ft. 

At the present time coagulant is 
added following plain settling and 
the coagulated water allowed to 
settle. No change will be made in the 
method of applying coagulant or in 
the point of application. However, 
provision is made in the new plant 
for the installation at a later date of 
chemical handling equipment. 

High-service motor-driven centri- 
fugal pumps are to be located at the 
new plant. They will operate at a 
head of 350 ft. The city is fortunate 
in having available an elevated stor- 
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age reservoir with a capacity equal 
to three times the present average 
daily consumption. The reservoir, 
216 ft. in diameter and 20 ft. 
deep, is uncovered. The 
walls are of masonry, but the reser- 
voir has no floor and much water 
is lost by seepage. The elevation of 
the reservoir is such that the pres- 
sure on a major the 
distribution system is from 120 to 
150 Ib. This is somewhat higher than 
that of the average distribution sys- 
tem but is required to furnish service 
to some of the federal 

It is planned to divide the city 
into two pressure zones with inter- 


circular 


portion of 


institutions. 


mediate storage as soon as funds can 
be made available. The existing pres- 
sures in the lower areas, which in- 
cludes the business section, are too 
high. They require special plumbing 
and cause excessive leakage. In addi- 
tion to providing amvle capacity for 


Water Supply and Drainage 
In New Orleans 


S irvatep near the mouth of the 
mighty Mississippi, New Orleans has 
a limitless quantity of water upon 
which to draw for its supply. The 
elevation of the city is below high 
water in the river, however, and this 
complicates the problem of removing 
waste runoff, all 
of which must be pumped. Construc- 
tion and operation of facilities for 
both the supply and disposal of wa- 
ter are carried out by a sewerage 
and water board, of which Alfred 
F. Theard is general superintendent. 

The board has advanced the con- 
struction of water and sanitary im- 
provements since its formation in 
899, and at the present time the 
city has 800 miles of water mains, 
700 miles of sewers (serving about 
96 per cent of the city), and about 
950 miles of drainage canals and 
pipelines which cover the entire area 
within levees, some 50,000 acres. 
The population of the city is 516,- 
000. 

The water supply drawn from the 
river is muddy, but it shows little 
evidence of the pollution which has 
drained into it throughout its long 
line of travel. The raw water is 
pumped to the purification plant 
where it is first settled and then 
dosed with lime and sulphate of iron. 
After being thoroughly mixed with 
the chemicals, the water passes into 


water and storm 


coagulation basins. From here it is 
drawn into a filter of the rapid 
gravity sand type with a capacity 
of 112 m.g.d. The water is then 
chlorinated and pumped continu- 
ously into the distribution system. 
Continuous and direct pumping 
must be used because there are no 
possible elevated reservoir sites in 
the flat-lying terrain. 

Because of occasional 
rainfall and due to its location be- 
low high water in the river, the city 
has been provided with a canal sys- 
tem and nine large drainage pump- 
ing stations for the removal of 
stormwater. All thes water must be 
pumped and some of it is pumped 
two or more times before it is finally 
discharged into the tide-level outfall. 
Some of these canals are wood lined, 
some are lined with masonry and 
others are built of reinforced con- 
crete. The largest are 25 ft. or more 
in width and, when running full, 
have 9 ft. or more depth of water. 

Entirely separate from the drain- 
age system are the sanitary sewers. 
These range in size from 8 in. to 7 ft. 
in diameter. All the sewage must be 
pumped and for this purpose there 
are 12 intermediate stations and four 
final stations which discharge the 
sewage into the river downstream 
from the city. All the stations are 
electrically driven. 


excessive 
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consumer demand and satisfying w 
derwriters’ requirements the larg: 
reservoir permits a more or less uni 
form operation of the plan, from day 
to day. 

To eliminate loss by seepage an 
the filtered water fron 
“after contamination” it is considered 
esseniial to provide the reservior wit! 
floor and which 
work is included in the present im 
provement program. 

The main feature of the propose: 
improvements at Leavenworth of 
interest to water works officials is th: 
manner in which the board took hol: 
of what appeared to be a hopeless 
situation, and worked out a progran 
along lines that would be followed 
in any private enterprise under efhi 
cient and_ intelligent management 
Essentials such as the water suppl) 
itself, its purification and 
storage, are being taken care of now 
and other desirable features, not ab 
solutely needed to furnish an ade- 
quate supply of pure water, hav 
been deferred until financial condi 
tion of the property will warrant 
additional expenditure. Rates could 
have been raised but the present 
schedule is comparatively high 
Probably a raise would have resulted 
in loss of revenue rather than a: 
increase. The system, though much 
run down, due perhaps to indifferenc: 
on the part of the citizens as well 
as to indifferent management, i- 
basically capable of sustaining i! 
self. The board has selected a pro 
gram which will enable the plant t 
be self maintaining, and one which 
over a period of years will give th: 
city a well-balanced system. 

Soon after taking office the board 
secured the services of an experienced 
and competent superintendent. On 
of the first things undertaken by him 
was the establishment of a routin 
system of meter testing and checking. 
as it was found that a considerabl 
amount of revenue was being lost due 
to the condition of meters. Man) 
other similar operating features ar 
being placed upon proper standard: 

The Leavenworth Water Work: 
Board consists of E. H. Connor 
chairman; H. B. Goodjohn, secre- 
tary; W. H. Read, manager accoun!- 
and collections; Carl Krekeler. | 
Mezzera and W. G. Leavel, boar: 
members. E. H. Kansteiner is ma: 
ager of production and distributio: 
Black & Veatch, Kansas City, M: 


are the consulting engineers. 


to protect 


a concrete cover, 
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Lane Named Consultant 
To Housing “Authority 


Charles E. Lane has been appointed 
special consultant to the U. S. Housing 
Authority by administrator Straus. 
Lene is a member of the New York 
building firm of Barr & Lane, Ine., 
which built a number of the units in 
the Rockefeller Center in New York 
City. 

Lane served with the Chinese govern- 
ment from 1913 to 1921 on the con- 
struction of school buildings in con- 
nection with the program financed by 
the Boxer indemnity fund. When he 
returned to the United States, he be- 
came associated with Todd, Robertson 
& Todd, managers of the Rockefeller 
interests, and formed his present part- 
nership in 1927, L: 
Polytechnic Institute of Baltimore and 
has practiced as an architect in Balti- 


ine is a graduate of 


more, 

Housing Authority funds have peen 
earmarked for 13 additional cities. The 
new earmarkings amount to $70,920,- 
000 and raise to $225,466,000 the 
amount already earmarked for 67 com- 
munities. Of the new earmarkings, 
$59,100,000 constitute additional funds 
set aside for six large cities which 
have already received substantial ear- 
markings. These cities, and the total 
amounts now available for them, are: 
New York, $30,000,000; Detroit, $25.,- 
000,000; Philadelphia, $22,000,000; 
Cleveland, $18,000,000; Baltimore, 
$15,000,000; Pittsurgh, $13,500,000. 


FPC to Estimate Cost 
Of Electric System 


The Federal Power Commission will 
make a preliminary estimate of cost 
for a proposed electric distribution 
system for the city of Fort Worth, 
Texas, and a forecast of the power re- 
quirements of that city during the next 
decade. FPC is acting at the request 
of city officials and of the Lower Colo- 
rado River Authority, which has been 
negotiating with the city for the sale 
of power. Expenses of the investigation 
will be borne by the city. 

The proposed survey has no connec- 
tion with existing privately-owned facili- 
ties in the city, but will simply pro- 
vide an engineering estimate of the 
cost of constructing a new distribution 
system capable of serving the city for 
some years in the future. 


Fort Worth has been negotiating 
with the Lower Colorado River Au- 
thority for the purchase of power from 
Buchanan Dam, about 175 miles from 
the city. The authority, a state agency, 
is building four dams or the Colorado 
River in Texas, all of which will pro- 
duce hydro-electric power, 


New York Power Authority 
Allowed to Intervene 


The Power Authority of the State of 
New York has been given permission 
to intervene in proceedings now before 
the Federal Power Commission on an 
application of the Niagara Falls Power 
Co. for permission to divert an addi 
from the 
River. Intervention was opposed by the 
company and by the Water Power and 
State of 
March 24, 1938, 


tional 275. sec.-ft. Niagara 


Control Commission of the 
New York (ENR, 
p. 431). 

Although it has been objected that 
the power authority lacks authority to 
represent the state in this matter, FPC 
asserted that the authority was a “duly 
qualified agency of the state of New 
York” and is “charged with duties... 
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directly relating to the development of 
navigation and the creation . . . of 
. in the St. Law- 


River.” The authority, it) was 


hydroelectric power . . 
rence 
held, “is a potential competitor of the 


applicant in the pending procedure.” 


Memphis and Massachusetts 
Win in Safety Contest 


National grand prize for cities was 
awarded to Memphis and for states 
to Massachusetts in the sixth annual 
national traffic — safety 
ducted by the National Safety 
cil. First population 
groups went to Milwaukee, Hartford, 
Everett. Wash., Des Plaines, Ih: Beau- 
mont, Texas, and Sacramento, Calif., 
tied for first 
Winning states by regions were Okla- 
homa, North Dakota, Nevada. 


The national grand prize for cities, 


contest con- 
Coun- 


prizes in their 
place in’ their 


groups. 


which was awarded last year to New 


York City, goes to the city which 
comes nearest to doing the maximum 
safety work practicable in that  par- 


ticular city. In the scoring, 50 points 
were allowed for low death rate and 
reduction of death rate below” the 
average for the three previous years; 
5 points for completeness in accident 
reporting and maintenance of a_ per- 
maneat accident record file; 15 points 
for trafie law enforcement; and 10 
points each for safe trafic planning, 
development of child safety programs 


and publie safety education programs. 
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SEDIMENT MEASUREMENT LABORATORY 


New TYPE of laboratory for sedi- 
ment load tests has been completed 
by the WPA for the Soil Conservation 
Service at Rocky Creek in Iredell 
County, N. C. 

Fourteen concrete veins are spaced 
5 ft. apart between concrete and stone 
revetments on the banks. Four feet 


below each section ‘s a 15 in. pipe 
leading to the pump house. Hydraulic 
oil cylinders permit a sample from 
any vein to be pumped into vats, 
where qualitative and quantitative an- 
alysis of the sample determines from 
the suspended load what bed load of 
sediment is carried by the stream. 
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CALENDAR OF MEETINGS 


———_—— === 





NATIONAL SOCIETIES 


Civit ENGtr- 
Jacksonville, 


AMERICAN SOCIETY OF 
NEERS, Spring meeting, 


Fla., April 20-23. 


American SHore & Braco PReser- 
VATION AssociIATION annual meeting. 


Washington, D. C.. April 19, and Jack- 
conville, Fla., April 21. 


American Water WorKs Associa- 


TION, annual convention, Roosevelt 
Hotel, New Orleans, April 24-28. 


Warer Works MANUFACTURERS As- 
SOCIATION, annual meeting, Roosevelt 
Hotel, New Orleans, April 27. 


Concrete REINFORCING STEEL INstTI- 
TUTE, annual meeting, The Homestead, 
Hot Springs, Va., April 28-29. 


NATIONAL Lime AssocIATION, annual 
Hotel. 


convention, Netherland-Plaza 
Cincinnati, May 9-10 


AMERICAN Society FOR Testinc Ma- 
TERIALS, annual meeting, Chalfonte- 
Haddon Hall, Atlantic City, June 27- 
July 1. 


SOcIETY FOR THE PROMOTION OF EN- 
GINEERING EpuCATION, annual meeting, 
Texas A. & M. College, College Station, 
Texas, June 27-30. 

AMERICAN INSTITUTE OF ELECTRICAL 


ENGINEERS, summer convention, Wash- 
ington, D. C., June 20-24. 


REGIONAL AND LOCAL 


Greater New York Sarety Coun- 


cIL, annual convention, Hotel Astor, 
New York City, April 19-21. 
AMERICAN WELDING Society, Pitts- 


burgh section, and ENGINEERS SOCIETY 
oF WESTERN PENNSYLVANIA, tri-state 
welding conference, William Penn 
Hotel, Pittsburgh, April 29. 


AMERICAN Society OF Crvit_ En- 
GINEERS, Texas Section, spring meet- 
ing, Texas State Hotel, Houston, April 
29-30. 


MArYLAND-DELAWARE WATER AND 
SEWERAGE ASSOCIATION, annual confer- 
ence, Emerson Hotel, Baltimore, May 


19-20. 


Section Meetincs, American Water 
Works Association: 
Pacific Northwest, Spokane, May 19-21. 

ELECTIONS AND ACTIVITIES 

W. R. Cuepsty was elected president 
of the Misso ri State Society for the 
Promotion of Engineering Education at 
its seventh annual meeting. J. R. Lorah 
is vice-president and Eugene Stephens, 
secretary. The 1939 meeting will be 
held in St. Louis. 


Tue Associatep Wisconsin Con- 
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PARKER RESERVOIR TO BE FLOODED SOON 
W aren will be backed up behind the 


Parker Dam on the Colorado River 
during April. All five of the 50x50 ft. 
slide gates were installed in the dam 
by March 15. Work on the buildings 
for the Intake pumping plant of the 
Colorado River aqueduct, two miles 
upstream from Parker Dam, was 98 
per cent complete at that time. 


TRACTORS have afhliated with the 
American Road Builders Association. 
The president of the Wisconsin group 
is Roger Van Vetchen; L. G. Arnold is 
vice-president, N. M. Isabella, secretary, 
and A. J. Koch, treasurer. The associa- 
tion has offices in Milwaukee. 


AN ARKANSAS CHAPTER of the Na- 
tional Society of Professional Engin- 
neers was organized recently at Little 
Rock. Temporary president is Leonard 
N. White; Kenneth W. LeFever is tem- 
porary secretary-treasurer, and Fred J. 
Herring is national director. 


NEWLY ELECTED officers of the Ken- 
tucky-Tennessee section of the Ameri- 
can Water Works “Association are 
C. M. McCord, chairman; Hall 
Arnold, vice-chairman; E. E. Jacob- 
son, director, A.W.W.A.; Howard D. 
Schmidt, secretary-treasurer. L. S. 
Vance, chief engineer of the Louis- 
ville Water Co., was given the George 
W. Fuller Award for his resource- 
fulness in connecting pumps at the 
River Road pumping station to a 
steamboat after the 1937 flood had 
drowned out the station’s own steam 
plant. The section will discontinue 
publication of papers and substitute 
a monthly news bulletin. 


OPTIONAL certification of competency 
for waterworks operators has been 
started in Illinois by voluntary action, 
it was brought out at the annual meet- 
ing of the Illinois section of the Amer- 
ican Water Works Association. The 


Located on the California bank of 
the Colorado River, the Intake plant 
is the beginning of the 392-mi. aqui 
duct being built by the Metropolitan 
Water District of Southern California. 
It is one of five plants which will lift 
aqueduct water a total height of 1,616 
ft. between the river and 
California’s coastal plain. 


southern 


plan is being carried out by the Stat: 
Board of Health with the assistance o! 
an advisory committee. Certificates are 
to be issued to three classes of oper- 
ators. The certificate program has no 
legal significance but is an indication 
of the operators’ ability and qualifica 
tions to operate a treatment plant. New 
officers are as follows: W. D. Gerber 
chairman; F. G. Gordon, vice chair- 
man; C. W. Klassen, State Board of 
Health, Springfield, secretary-treasurer. 
C. M. Roos was chosen to receive the 
George W. Fuller award at the New 
Orleans convention. 


CERTIFICATION of operators is al-« 
being considered in Indiana. B. A 
Poole, chief engineer, State Board o! 
Health, commented favorably on_ tli 
movement at the meeting of the In 
diana section of the A.W.W.A.. bu! 
questioned whether the board could 
legally require registration. W. ( 
Mabee, chief engineer of the Indiar 
apolis Water Co., was selected to r 
ceive the George W. Fuller award 
Newly elected officers are as follow- 
Paul C. Laux, chairman; M. !! 
Schwartz, vice chairman; J. A. Brulu 
Indianapolis, secretary-treasurer: \\ 
A. Oeffler, assistant secretary-treasure) 
The section received the Nicholas > 
Hill, Jr., cup for having made 1! 
largest percentage gain in memby 
ship during the year and also receiv: 
the Franklin Henshaw cup for holdi: 
the best attended meeting during tv 
year. 


| 
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NEW FACE FOR ARROWROCK DAM 


Reracine Arrowrock Dam has been 
completed by the Bureau of Reclama- 
tion. A slab of concrete has been 
placed on the lower face, where the 
original concrete made of sand and ce- 
ment had deteriorated. The remainder 
of the structure has been covered with 


Public Forums Are Planned 
By Engineering Council 


In an attempt to widen apprecia- 
tion of the engineering viewpoint on 
public questions, the executive com- 
mittee of the American Engineering 
Council proposes to initiate a series 
of public forums to be held during 
1938 in cooperation with local engi- 
neering groups. Arrangements are 
under way for the first forum, to be 
held in Philadelphia. 

This new activity was announced in 
connection with a program for the 
coming year for the A.E.C. This pro- 
gram holds that the major functions 
of the council fall under three main 
classifications. The public affairs fune- 
tion is held to embrace the pres- 
entation of the engineer’s viewpoint on 
public affairs; this includes presenta- 
tion of engineering opinion and facts 
to the federal government and _inter- 
pretation for the engineering profes- 
sion of federal activities. Public dis- 
cussion, of which the proposed forums 
are the chief example, is held to be 
a second major function; and it is 
held that the council should continue 
to function as an “embassy” in Wash- 
ington for the engineering societies. 

In addition, publicity and fact find- 
ing will be given as much attention 
as the forces available to the council 
permit. In this connection the bulletin 


a coat of shotcrete. The project also 
included raising the height about 5 ft. 

Arrowrock Dam is the major struc- 
ture in the Boise federal reclamation 
project in Idaho. When it was origi- 
nally built, the dam, 354 ft. high, was 
the tallest in the world. 


of the A.E.C. is to be expanded to 
include more interpretative material on 
events in Washington. Proposed fact 
finding investigations to be carried 
out, if possible, include a survey of 
employment, unionization and registra- 
tion of engineers and an attempt to 
determine the effects of technology on 
employment. 


Large Profit Realized From 
PWA Bond Sales 


Profit to the government arising from 
the sale of municipal PWA bonds to 
the public through the Reconstruction 
Finance Corp. amounted to $12,859,000 
at the end of March. Interest on PWA 
bonds to the end of March totaled $22.- 
540,000. States and municipalities and 
other public bodies which borrowed 
from PWA paid 4 per cent interest, 
while the federal government paid an 
average of 2°, per cent on its bor- 
rowings. 

PWA has sold $601,818,000 worth of 
securities to RFC, most of them mu- 
nicipal bonds posted as collateral for 
PWA loans. RFC, acting as agent for 
PWA, has sold $431,331.000 worth of 
these bonds to the public. PWA still 
holds in its portfolio $47,927,000 of 
securities of public bodies which it has 
not yet turned over to the Reconstruc- 
tion Finance Corp. for sale. 
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BRIEF NEWS 

THe McCatiize AVENUE TUNNEL in 
Chattanooga, roof of which collapsed 
last month, is to be repaired by th 
Tennessee State Highway Department 
with its own forces. The cost is estim- 
ated at about $100,000. 


Construction of sidewalks for 
traffic for state highways 
near cities and towns is provided for 
in a bill signed by Governor Price of 
Virginia. 


pedestrian 


A course dealing with the legal and 
social phases of engineering is to be 
offered next year at Johns Hopkins 
School of Engineering. The course will 
be taught by Abel Wolman, professor 
of sanitary engineering. 


A CONCRETE roadway is to be placed 
on the lower deck of the Manhattan 
bridge across the East River of New 
York City replacing the present wood 
block floor. Cost of the work is estim- 
ated at $750,000. 


Roosevett signed a bill on April 2 
authorizing the states of North Dakota, 
South Dakota and Minnesota to enter 
into an flood 
abatement on 


interstate compact for 
pollution 


interstate streams. 


control and 


INvITATIONS have been issued by the 
United States to all foreign govern- 
ments to send delegates to the Interna- 
tional Congress of Architects to be held 
in this country in 1939. Chairman of 
the American delegation is Charles D. 
Maginnis, president of the American 
Institute of Architects. 


AN INSUFFICIENCY of combustibles in 
Detroit garbage is raising the cost of 
operation of the city’s new incinerator 
plant, according to public works com- 
missioner Beyster. At present 50 tons 
of coal is being used every day at the 
two incinerators. 


Tue Brazos River Conservation and 
Reclamation District has filed an appli- 
cation with the Federal Power Commis- 
sion for a license for the proposed Pos- 
sum Kingdom project, on which a 
contract has just been awarded. The 
district plans to construct a flood con- 
trol system of thirteen dams in the 
Brazos district, developing power at 
four or five of them. 


THERMAL insulating materials will be 
studied by a new standing committee, 
C-16, set up by the American Society 
for Testing Materials. The new commit- 
tee will undertake work on insulations 
for use at somewhat lower temperatures 
than those which have been studied by 





600 ° 


Committee C-8 on refractories. Housing 
insulations will not be considered for 


the present. 


GLAss BLOCKS or glass bricks may be 
used in St. Louis as part of building 
walls under the terms of an ordinance 
passed by the Board of Aldermen 


April 1. 


COLORED PAVEMENT was rejected by 
the Seattle city council when it was ad- 
vised by the city engineer that coloring 
matter would increase the cost 32 to 60 
cents a square yard. 


ParkinG within a hundred feet of 
traffic light controlled intersections or 
within 20 ft. of the building line at 
uncontrolled intersections has been for- 
bidden in the city of Washington, D. C. 


\ REFRIGERATOR BARGE equipped to 
transport fruits and vegetables on in- 
land waterway systems is being com- 
pleted by the Tennessee Valley Au- 
thority. No motive power is included, 
and the barge will be towed. The ex- 
perimental unit is being jointly op- 
erated by TVA and the University of 
Tennessee; if results are satisfactory, a 
number of additional units will be 
built. 


TWo IRRIGATION RESERVOIRS, at Unity 
Dam on the Burnt River in Oregon and 
at the Caballo Dam on the Rio Grande 
in New Mexico, were put into service 
last month. Unity Dam is finished, and 
Caballo Dam is 75 per cent completed; 
it can safely be used because the river 
is controlled by Elephant Butte Dam. 

AN INVESTIGATION of the claim of 
Lars Jorgensen of Oakland, Calif., that 
the city of Seattle copied his plan for 
a constant angle arch dam in building 
Ruby Dam, has been ordered by the 
city board of public works. 


THE RIGHT of a municipality to pro- 
hibit the erection of wooden buildings 
under a state zoning law will be passed 
upon by the Texas Supreme Court in a 
pending action. The court has agreed 
to review a decision of the Galveston 
Court of Appeals which upheld an in- 
junction granted by a district court 
preventing the city of West University 
Place from interfering with construc- 
tion of a wooden building. The action 
was originally instituted against the 
city by J. Henry Martin and others. 


A PLAN to transform the unpleasant 
areas around New York City’s inciner- 
ator plants into parks and recreational 
spots has been announced by the WPA 
there. WPA expects to spend about 
$831,000 on this work in Brooklyn, the 


Bronx, Queens and Staten Island. 
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PERSONAL 


Draco Dopritt has been appointed 
city engineer of Parkersburg, W. Va., 
succeeding Thomas S. Lang. 


G. G. Hare, city engineer for the 
past 20 years of the city of St. John, 
N. B., and in recent years also build- 
ing inspector for the city, has retired. 
His duties will be taken over by D. R. 
Smith, recently appointed director of 
works for St. John. 


Vincent J. SCANLAN, executive en- 
gineer of District No. 1 of the New 
Jersey WPA, has been made city en- 
gineer of Patterson, N. J. Scanlan has 
served on the Patterson city planning 
engineering board for two years and 
was at one time assistant engineer of 
the city. 


Ross CaLpwe.t has been appointed 
architectural engineer of the Illinois 
department of public works and build- 
ing. Caldwell was formerly district 
architect in the National Park Service. 
He has been associated with the firm 
of Caldwell & Drake and has practiced 
privately. 


Capt. BeEnyJAMIN F. CuHapwick, who 
has been assigned to the Pittsburgh 
district of the U. S. Engineers, is to 
be attached to the staff of the district 
engineer at Galveston. 


Joun V. ZAHLEN, who has been tak- 
ing graduate studies in Switzerland for 
the past six years, is returning to the 
United States. Zahlen was for a num- 
ber of years engaged on_ structural 
work in Chicago and on water power 
development on the Pacific Coast, and 
has also done work in South America 
and Scandanavia. 


P. J. Watson, Jr., bras been elected 
president of the Terminal Railroad As- 
sociation of St. Louis. He has been 
president of the Kansas City Terminal 
since 1932. 


Aranp A. C. Krams has been ap- 
pointed chief architect of the Connec- 
ticut state public works department as 
the result of civil service examinations. 
He replaces Frederick C. Teich, the in- 
cumbent, who failed to qualify in the 
examination. 


Bric. Gen. RicHarp C. Moore, who 
was promoted to the rank of Brigadier 
General March 1, has been transferred 
from Fort Logan, Colo. to the Panama 
Canal zone to take command of the 
Atlantic sector. 


Carton C. MAssey, city engineer of 
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Fredericksburg, Va., on April 1 becan: 
town manager of Salem, Va. 


H. G. Ricuey retired on March | 
from the position of district enginee: 
for the public building branch of th 
U. S. Treasury Department. He has 
been in charge of public building con 
struction in the eight Southeaster; 
states. Richey, who has reached the r 
tirement age, has been with the publi: 
building branch and its predecessor. 
the supervising architect’s office, for 36 
years. 


Duptey T. Cornine, chief of the Bu- 
reau of Highways of the Philadelphia 
department of public works and who 
for the past year has also been acting 
chief of the Bureau of Street Clean- 
ing, has been appointed chief of the 
newly created Bureau of Highways and 
Street Cleaning. 


ee) 


OBITUARY 


Goruam H. Harter, 61, retired, who 
was formerly engineer in charge of 
highway maintenance and construction 
in Erie, Niagara, and Broome counties 
in New York State, died May 27 at 
Herkimer, N. Y. Harter was a director 
and past president of the New York 
State Association of Highway Engi- 
neers, 


Rosert A. WALLACE, who practiced 
architecture in Buffalo for 43 years, 
died there on March 31 at the age of 
65. Wallace was the architect on the 
Ward pumping station, power plants at 
Niagara Falls and Winnipeg, and many 
other public buildings. He was super- 
vising architect of the Pan American 
Exposition and was for several years 
city architect. At the time of his death, 
he was consulting architect for the Nor- 
wich Engineering Co. 


S. M. Gisss, division engineer for the 
North Carolina State Highway and 
Public Works Commission, died April 
2 at the age of 51. Gibbs, a specialist 
on asphalt roads, had been with the 
commission for the past 17 years. 


Artuur L. Lercu, an engineer for 
the city of Lockport, N. Y., died there 
April 7 at the age of 70. Lerch was for 
many years a construction engineer for 
the American District Steam Company 


of North Tonawanda, N. Y. 


Herbert G. CLark, assistant engi 
neer in the city engineering depart 
ment of Hartford, Conn., died April ( 
at the age of 69. A graduate of Wo 
cester Polytechnic Institute, Clark 
joined the city engineering staff i 
1903. 








